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(54) mwnzm xv>/vvvMwm^?%£vz<Dxv>/vv7m#m&%T i zwzmm%a,^y] t 



j£«<o££tt (stability) cr>fi)±tMm<7)3ybn- 

iwkzm mn. i o t , R^jatti 1 1 1 , 
wi&mm 12k. mssmm i 2 t^stif sm« 1 3 

<j -mm 1 A(r>mcnmmihtz^<n^- y>u 7 

^«17t. B»g«tt«12. IHKttW«113. 7'J 
-ffltl 1 4ft3fifc«iaj«a*4-i*-»0«flW 1 8 

mJ2,Tfc-RJi!**l, 7'J-8ltt«14?MAs#. - 
7. Ox 1 0- 6 SA s<2. Ox 1 0- 5 OfEBKl£5£$ 
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imm 1 3 sfi±c. MM t . c <7)R5sk 

tt*fc«LT#jSS*u IHER»BlttJBi:<03£8»S^a 

^rxifc, meragattJi. ft&WttiinM. ff 

HSB7y-»ttl<oa2As*«, -7. OxlO- 6 gA 
sS2. OxlO" 5 <7)iEH(ciS^$fi-C^I)^t^^© 

1 1 4 x t- >><>i7mm®MMf . 

Urn) fc. HIE7y-«tt**)«EA s (XI 0-e) 
fc**. &ttBBSBI 1 ( Tw, As) T-^-fJ: 0 

t, 

AA, ( 0 . 4 , 6 ) , A.B, ( 0 . 3 5 , 8 ) , AC 

1 (0.3.12.5). AD, (0. 25. 18) . 
AE, (0.2 3.20). AF, (0. 19, 2 
0) , AG, (0. 18. 2 0) . AH, (0. 17. 
20) . jSIi (0.15.20). A J, (0.1 
3. 20) . AK, (0. 1 , 20) , AL, (0. 
1.9). jSMx ( 0 . 1 3 , 5 ) , AN, (0.1 
5. 3. 5) , AO, (0. 17. 2) . APi (0. 
18, 1 ) , AQi ( 0 . 19, 0 ) . AR] (0.2 

2. -2) . AS, (0.2 5.-3), AT, (0. 

3. -5) . AU, (0. 3 5. -6. 3) . AV, 
(0. 4, -7) •Cffl**l*«Hrt<D«KR}gS*l*£ 

[If «JB3 J ffHeat*l¥f& h y ^«*m-«J1feTw 
Um) ts msi7V-®&mcr>®mAs (xiO" 6 ) 

ktf, £ttl2!ffiBl2(C#A ( Tw. As) tfti 3 

t. 

AA 2 (0. 4. 6) . AB 2 (0. 3 5. 6 ) . AC 

2 (0. 3, 7. 5) , AD 2 (0. 2 5, 10. 

5) . AE 2 (0. 23, 11). AF 2 (0. 22, 
12), AG 2 (0. 2. 13. 5) . AH 2 (0.1 
7, 16),AI 2 (0. 15, 17. 5) , A J 
2 (0.13.2 0), AK 2 (0. 1 , 2 0), AL 
2 (0. 1. 9) . AM 2 (0. 13, 5) . AN 
2 (0.15. 3.5). A0 2 (0. 17, 2) , A 
P 2 (0. 2, 1 ) . AQ 2 (0. 22, 0) , AR 2 
(0.23,-0.5). AS 2 (0. 25. -1 ) . 
AT 2 (0. 3. -1. 5) , AU 2 (0. 35. - 

i . 6 ) , av 2 (0.4,-1.5) vmtti&tm 
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i $nm4 ) mmsmi. vyv? mmm w 

Urn) fHE7U-»ttJltf>8EA s (x l 0"«) 
^#0MH3t#A (Tw, As) X'Tfrtio 

AB, (0. 35, 8) , AC, (0.3,12. 

5) . AD, (0. 2 5, 18) . AE, (0. 2 3, 
20) , AF, (0. 19, 20) , AG, (0. 1 
8. 20) , AH, (0. 17. 20) . All (0. 
15. 20) . AJ, (0. 13. 20) , AK, 
(0. 1. 20) , AL, (0. 1, 9) , AM 
,(0.13, 5), AN, (0. 15,3. 5). A 
0, (0. 17. 2) , AP] (0. 18. 1 ) . AQ 
, (0.19.0). AR, (0. 22. - 2) . AS 
, ( 0 . 2 5 , - 3 ) , AT, ( 0 . 3 , - 5 ) , AU 

, (o. 35. -6. 3) •cm&tLiKmnmtzwtfc 

i mm. 5 j mmsm>k hy-v? gj^STw 
Um) miyv-w&MoWM*. s <x 1 o- 6 ) 

bif. ^#0B04(C#A (Tw, As) X'TKTXd 

AB 2 (0. 3 5. 6) . AC 2 (0. 3. 7. 5) . 
AD 2 (0. 25. 10. 5). AE 2 (0. 2 3. 1 

1 ) . AF 2 (0. 2 2. 1 2) , AG 2 (0. 2, 1 
3. 5) . AH 2 (0. 17. 16), AI 2 (0. 1 
5. 17. 5) . AJ 2 (0. 13. 20) . AK 

2 ( 0 . 1 , 2 0), AL 2 ( 0 . 1 . 9 ) , AM 

, ( 0 . 13. 5 ) . AN 2 ( 0 . 15. 3 . 5 ) , A 
0 2 (0. 1 7. 2) , AP 2 (0. 2, 1 ) , AQ 2 
(0. 22, 0) , AR 2 (0. 23.-0. 5). A 
S 2 (0.25.-1), AT 2 (0. 3. -1. 
5 ) . AU 2 ( 0 . 3 5, - 1 . 6 ) X'fBtil&SMft 

<mfcm%zti&zk*®wik-t&mm3%ffl<7)Av 
imxm ] mm$m± h y -vrmmmTw 

(um) b, miyO-Mmo®M*s (xl 0-6) 
btf. aS#W05t#A (Tw, As) -CTjrtJ: o 

AC, (0. 3, 12. 5) , AD, (0. 25. 1 
8) . AE, (0. 23. 20) . AF, (0. 19. 
20) , AG, (0. 18, 20) , AH, (0. 1 
7. 20) , All (0. 15. 20) . AJ] (0. 
13, 20), AK, (0.1. 20) , AL, (0. 
1,9). AM, (0. 13. 5 ) , AN, (0.1 
5. 3. 5) , AO, (0. 1 7, 2) . APi (0. 
18, 1 ) . AQ, (0. 1 9. 0) . AR, (0.2 

2, -2) , AS, (0. 2 5, -3) , AT, (0. 

3. -5) -raaftisfflrt^fcisbesft&ifcfcft 
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1 mm. 7 3 mm$mz h?>v7 mm^mrw 

mimmmeiz&ja itw, a s ) x-^tx o 

lz, 

AC 2 (0. 3, 7. 5) , AD 2 (0. 25. 10. 
5) , AE 2 (0. 23. 11), AF 2 (0. 22, 
12). AG 2 ( 0 . 2 . 13. 5 ) . AH 2 (0.1 
7, 1 6) , AI 2 (0. 15, 17. 5) . AJ 

2 (0. 13, 2 0) . AK 2 (0. 1 , 20) . AL 
2 (0.1,9), AM 2 (0. 13. 5) . AN 

2 (0. 15, 3. 5), A0 2 (0. 17. 2) , A 
P 2 (0. 2, 1 ) . AQ 2 (0. 22, 0) , AR 2 
(0. 23, -0. 5) , AS 2 (0. 25. -1 ) . 
AT 2 ( 0 . 3 . - 1 . 5 ) "rH**lS«Hrt05ftfc:R 

(um) b. flrE7U-«ttl<0«SAs (xlO" 6 ) 
SftBB8B7(z#^ ( Tw. As) tSrf J: o 

AD, (0. 25. 18) . AE, (0. 23. 2 
0) , AF, (0. 19, 20) , AG, (0. 18, 
20) . AH, (0. 17, 20) . All (0. 1 
5, 20),AJi (0. 1 3, 20) , AK, (0. 
1 . 20) , AL, (0. 1 . 9) . AM, (0. 1 
3,5). AN! (0. 1 5, 3. 5) , AO, (0. 
17, 2) . APi (0. 18, 1 ) , AQi (0.1 
9,0), ARi (0. 22.-2), AS, (0.2 

5. -3) x-witi&smftcomiz&fezti&ztzft 

[ m$m 9 3 mumm± h ? -y ? « # fliirr w 
<jum) t. mayv-m&mcomm*. s (xio-«) 

^08812 8 K#A (Tw, As) T*tJ: 3 

AD 2 (0. 25, 10. 5). AE 2 (0. 23, 1 

1 ) . AF 2 (0. 22. 12). AG 2 (0. 2, 1 
3. 5) . AH 2 (0. 17. 16) . AI 2 (0. 1 
5. 17. 5) . AJ 2 (0. 13. 20) . AK 

2 (0.1,20). AL 2 (0. 1. 9) . AM 

2 ( 0 . 13, 5 ) . AN 2 ( 0 . 15, 3 . 5 ) , A 
0 2 (0. 17. 2) . AP 2 (0. 2, 1 ) , AQ 2 
( 0 . 2 2, 0 ) , AR 2 (0. 23,-0. 5), A 
S 2 (0.25,-1) tW4fl4«Hrt<0iitaft€8 

tint &mt -timm i um^x t-y^ymm 

[ m$m i o 3 «riei^»± v?-,? mmmr 
w ( M m) b. mU7V-m^mcom&xs <xi 
o-6) mttmmm9iz&& itw, a s > x-m 

Xolz, 
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AFi (0. 19. 20) . AG, (0. 18. 2 
0) , AH, (0. 17, 20) , AI, (0. 15, 
20) , AJi (0. 13. 20) . AK, (0. 1. 
20) , AL, (0. 1. 9) . AM, (0. 13, 

5) . AN, (0. 15, 3. 5 ) , AO, (0.1 
7, 2) . APi (0.18,1), AQi (0.1 
9,0) TH*ft&«IIi*W>«fc:ft}g3*U Z b mW. 

br&mmsimcoxvy^/UT'mmm&m;?. 
umm 1 1 3 msstsim^. h?-, ?mmmT 
w (jura) b. mmyv-m&mcom&xs <xi 
o- 6 ) bi)K mnammi oc#a (tw, a s > -e* 

AE 2 (0. 2 3, 11), AF 2 (0. 22, 1 
2) , AG 2 (0. 2. 13. 5) , AH 2 (0.1 

7, 16) . A 1 2 (0. 15. 17. 5) , A J 

2 (0. 13, 2 0) , AK 2 (0. 1 , 20) , AL 
2 (0. 1, 9) . AM 2 (0. 13, 5) , AN 
2 (0. 15, 3. 5), A0 2 (0. 17, 2) , A 
P 2 (0. 2, 1 ) . AQ 2 (0. 2 2. 0) . AR 2 

(o. 23, -o. 5 ) xwitihsmftnmizmfez 
nasi*?. 

imsm 1 2 3 ffieams^ h 5 v rmmmr 

w (um) t, fffe^U-ffittJicOffiSAs (XI 

0-6 ) btK mmmmi 1 k#a (tw, a s ) -e* 

AG, ( 0 . 1 8 , 2 0 ) , AH, (0.17,2 
0) , All (0.15, 20) , AJi (0. 13. 
20) , AK, (0. 1, 20) , AL, (0.1, 
9) , AM, (0. 13, 5) , AN, (0. 15, 
3.5), AO, (0. 17. 2) . AP. (0. 1 

8. i) xwtixz&mnnmizmfezti&zb&mk 

1 3 3 iufessmi?£ h ? x ^mmm 
w (Mm) b. mti7v-mm<7)ws.\s (xi 

0" 6 ) bilK gsftElffliai 2t#A (Tw. A s ) X'^fs 
TfXolz. 

AG 2 (0. 2, 13. 5) . AH 2 (0. 17. 1 

6) , AI 2 (0. 15, 17. 5) , AJ 2 (0. 1 
3, 2 0). AK 2 (0. 1 . 20). AL 2 (0. 
1.9), AM 2 ( 0 . 13. 5 ) , AN 2 (0.1 
5, 3. 5) , A0 2 (0. 17, 2) , AP 2 (0. 

2, i ) ?m£ti&&mft<omizWimztiz,c\bmm 
b-rimtm 1 1 remm t-y^Twrnmrnsm? . 
mm 1 4 3 friee^s* hyv rmmwr 

w (Mm) t. MIB7U-lSttJl^m^As (xi 
O" 6 ) fc#, gs#0Hlll 3K&A (Tw, As) 

AH, (0. 17. 20), AI, (0. 15, 2 

0) . AJi ( 0 . 13, 20), AK, (0.1,2 
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0) . j&L, (0.1,9), AM, (0. 13, 
5) . AN, (0. 15, 3. 5) . AO, (0.1 

7, 2) vmtti&mmmiz&fezti&ztzm 

i mm 1 5 ] mmsm± vy-v? mmmr 
w (um) t. mzyv-mftmcommis <xi 
o- 6 ) ktK mmmi4tzzj& <t w , as) 

AH 2 (0. 17, 16), Al 2 (0. 15, 17. 
5) , AJ 2 (0. 13. 20) , AK 2 (0. 1.2 
0) . AL 2 (0.1.9). AM 2 (0. 13, 
5) . AN 2 (0. 15, 3. 5) . A0 2 (0.1 
7. 2) TTOft£feHl%OffiKl§££ftS^k£#a 

i mm 1 6 ] msmsm^. h?-,? uwst 

w Urn) t, frE7U-attlW«SAs (XI 
0" 6 ) b*K 8&ft0HBI 1 5 fc#A (Tw. As) T'^ 

Al, (0. 15, 20) , jSC J, (0. 13, 2 
0) , AK, (0. 1, 20) . AL, (0.1. 
9) , AM, (0.13.5), AN, (0. 15, 
3.5) TS*ft4«lflrt<afifcij^3ftS£fc£fra 

iwm 1 7 ] miwsmoihy -v rmmmT 

w Um) fc, flrE^'JHKttlifMRSA s (XI 

0 6 ) krt>\ aSttHiBSIl 6 t#A (Tw. As)ti 
•f J: o K. 

AI 2 (0. 15. 17. 5 ) . AJ 2 (0. 13, 2 
0) , AK 2 (0. 1, 20) , AL 2 (0. 1. 
9) , AM 2 (0. 13, 5 ) . AN 2 (0. 15, 

3.5) ■vattibvmM)m£M&ztiizb*mi 
t-t hmm. 1 5 mmx e y^ymmwmss.m?. 

1 mm 1 8 ] m zmmtk hy->? mmmr 
w um) t. miyv-w&mnwg.\s <xi 

0-«) ttf. S&ttHfflHl 7K#A (Tw. As)t* 

AJi (0. 13. 2 0) . AK, (0. 1. 20 ) . 
AL, ( 0 . 1 , 9 ) . AM, ( 0 . 13. 5 ) Tffl* 

*t**EHrtoe*=affis*t* i b zmtb-rmxm i 

6 IBK<7)x tr y > ^-TWm&S^. 

mum 1 9 ] ffia?ims£ h ? ? mfo-tmr 

w (urn) b. IMB7y-attl<0«SAs (XI 

o- 6 ) b#. mnrnvmi sk#a <tw, a s > 

AJ 2 (0. 13, 20) . AK 2 (0. 1. 20) , 
AL 2 ( 0 . 1 . 9 ) , AM 2 ( 0 . 13. 5 ) X'm& 

tih$mft(omiz s &jzzti& z b zmLbthmm i 

7 lessor t° wrsiiKaa*?. 
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at-tl>a*«i*^ l 9<n\rfixh^mnx^y/^v 

•mam*. 

I M$3 2 1 ] mBRXBI&Mtf* X-Mn^, 
Pt-Mn-X' (fc£Lttl2ffljSa(C*ttvc, X 
{±Pt, Pd, Ir, Rh. Ru, Os^WtUR 
18£^U X' fiPd. Cr, Ru. Ni, I 
r, Rh. Os. Au, Ag, Ne. Ar, Xe, Kr 

•rturtphKhzb &MBLt-thm& i 2 ocov> 
[ m*is 2 2 ] BuiEHsesattJi 1 7 »j -sat* t <n 

'J?%<bi>-1ftfimm$:itLX2^£.mittl. # 

mtitzmboLx-mmm-hnso' mz>y*v 
m&imb2tix%&zbS:imbt&mmfrt>2 

l cn^inxMmnx vywrmm&m?. 

imxommzfflm 

[000 1] 

(Pinned) mm) <nwmi-fitobftm&WMm* 

gtt67U- (Free) «tW<9BHl^fc^lJ8«-C1B« 

mjimittix^y^ymmmmm^iixr/. z 
nxvyrt>v7mwmm%*zmtt:nmm^>y k 

[0002] 

JlS!)S2:^^GMR (Giant Magnetoresi stive) B?<0 

tt. GMR*^*x'JtKWfSJi^#*$T\ L*»fc, ft 

[ooo3]033{i, ^coxfyA'^yajiiis^ 
o-W^ia»^k««(«iffi (ABSffl) mfrbXAM 

■snw&z^Ltzmmmx'bh* ®33iz*-?xKyrt 

mm. yv-wmtf-m-fiBfcztitz. ^w>z># 
YJ±m?>i'yyivx\zyrt)V7^u%m : f-x-bh. z<r> 
x vyj tjvywmmmTX'U . A-Kf<x^ t* <om 
mmmbmmwi, m^zu^x-b'o. omm 

[0 0 04] &3 3tzisft&V&ktoAVyrtn>72&9» 
ami. a«±{3. ta^tw i o e . s^ntti i 
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0 1 . GffigttttV ( MV (Pinned) 6M1) 1 0 2 . # 
mmniS 1 0 3 . 7 U- (Free) 58141 1 0 4 . fci 
WMM 1 0 7 TflM^^HW 1 0 9 , £*>1IWI 

<*: 1 0 9?mmzBf&.ztifz-ttco^'- 7x1 1 

0 5, 10 5t, ;wn-KaM7^S105, 105 
^±C#«£;hJt-tt 10 8, 1 0 8 b X'ffitit 
ZtlX^h. Tiftll 0 6te. Ta (7y7^)&i> 
4>ifirO . KttftttJH 10 1**. N i 0-£&. FeMn^ 

lenisgMi i o 2^ £V7 y HStti 1 o 4 ti. c 

o.Ni F e£fc$r£a>4,#jR3#U #«tt*Wl 1 0 
3tc«Cu (ffi) KtfHfttu ifc, A-KAM7X 
11 0 5. 10 5*'', Co-Pt (3/^h-fi4>$ 
ftfrJfCBftcift.. VSVl 0 8, 10 8m, A 

u, Cr. wzzx-mfcztix^h. 

[00053 msm&mM i o 2*4, msmmsm 

1 01t8UM?Wut{:J:0 t fjlEH^ttJi 
1 0 2 1 RSSfflEttJB 10 14: <a#iBt:T£SM&aaW 
(£8*ll;frttK#> #%£U mm&a&M 10 2 CO 

ISA- KA*-f 7x1 io5, 105 «kx i #nt3i 

i o 5 ici 7 y -istti 1 o 4 ognattb 

j&*H*xi*i»ifcaiife*n:v^4. intcfco. WE7 

y-ttttl 1 Q40fffl^tmSB8%SMSM 10 2(7) 
Wmft.btf£&tim>bti:r>xvb. 
[0006] ZtoAVyrtiUTWM&FFTXt* A— H 
aM 7X1 1 0 5<0±fc#j£§*lfcm®f 1 0 8A>^. 
BMSBttl 10 2. ^Ktt^mi 1 0 3 . 7 'J- (Fre 
e) «tt!l 04, (CttiUttSK (-tJ'XmSS) ti^lh 

tih . a- ht < zrzzemsmmkrtimjjto 
J4. m^z-Kftx-h*) . mmmmm-h^mmw 

ktlhb. 7 y -&141 1 0 4 OBMLtfX 

i*i6i*»feY*m^ifintrswtt*. ^<7)7y-©tti 

1 0 4 n?OBftOft4aXttfc . E5SIK141 1 o 20 

sasugta (mr) swutv^ ) . ;*)*susiiMw>sefl: 

[0007] ^coj; ^^rxf yA';i/7M??^*^cfcv-> 
Ttt . 7 y -BtiJB i o 4 osaaaft/i*. 

1411 0 4c9M{BIc7)a-KaM7X11 0 5, 1 0 5lZ 
X 0 iHSSftTtrMr (abutted junction t 

ype ) i: SftTfc 0 . 7 y -BH41 1 0 4 *>BMttf>£i6 

tt*wv\ aft. 7y-®ttii 0 4(4. zommm 

o 5 mm%vx . iwe7 y -ttei 1 o 4 want* 1 

r 7i i o 5 ojpwi . 7 y -BM41 1 o 4 coi^aggB** 
7y-aatiio4»4i*a{=i!hJ<« 
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t\ tzb-hma^- w Txi i o 5frL>$mmz 

[0008] H3 4, I23 5J4, 03 3fc^XtyA' 
/l-7£!*Sffi?6t^-y v7tt&to(Cfc*t*tMj# 
ffi£*-f$5S7'77T'&.g>. ^CIT*. xe>-A/P7St 
f!5Ri^)W£tfJ;W4. i?£H5-y7H3f|6] (G93 3I3* 

■fxiufi) izh&ftifeGixis*). aifti 0 9CO 
mmiz®MMm®&frt>mmmftnn 

*LT. ffllftl 0 9tc&f*6SBBflKl 

0 9a<0WflH=ffiaK"ilMHi, H3 4 3 tc, 

vWfcS4ai*^^R»fR«109b, 109bfc 

XPFmimi 0 9b(4, ftit4-?>(?nh77^rn 
7T^^ffitJ:-3TaSS*i6. 
[ o o o 9 3 z<r>& o KxvytiiVT'WmtMWzii^ 
T(4. ^coth^w-f yx^ t'y f- -r u(j 3 tmt 

7Sff^*^t14. ^tiih7-y71i*n^miaT. 
tO. 5AtmS^13lT. »C0. 4^mtlT^O^h7 

[00 1 03 L*»L. dc07^7' (abutted junction t 
ype ) ^io&xty^TM&K^fciiVvc. b5 

J: 5 «r h 5 v ^1@^ffi]coff^ai^^«4. SKffit* 1 0 
9 a fc« |StS 7 'J -«ftl 1 0 4 4>J*^0&l£jltt 

1 0 4 aKJt^T. /n- KaM 7X1 1 0 5 fcifilitfft 
WRSW* 1 0 4 bW, a- h*y>M 7X1 10 5. 
1 0 5KjfiV\#jW, CC0A- HAM 7X1 1 0 5*^ 

«oa#**» < . *<o# 7 y -Ktti i o 4 <ossu8fl:t 
* o . ffiE^- h^m rxi i o 5co^s*«. 7 y-a 

141 1 0 4 c7)M^* J ftt7C^ < . 7 y -BMW 1 0 4 

o+*acifi^<«if . -r^^MieA-KAM 7x1 
1 0 5 frbmmizmti&teb'>b% 

«104b. l0 4btfX'*hb%LhiM. ZZX\ 
*!S«$104b. 104bJ4. ^< tX\ A- h'A'-f 
7X11 0 5*^(0fi8#tJ:^T7y-@ttll 0 4W 

y. wiwh^^^nk^b^-y^B^tffitoattt 

H**tOT**. ^<0/c^>. ^««*8104b<0h5 
•yi?lB*r6]*$^(4. Xh'yA>7S»M^Oh7 
•y^itS^^fetficffL-^V)^. «h5-y7-fkSrllo 
T«lft 1 0 9 h y v 7 1@i-j£^/Js$ < ft£ Lfe 
^FSS««1 04b. 1 04b(0h5'y^i|i*- 
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[00 113 UctfoT. & h7v7tt.&m')h7 '/7 

saw io4a tfw ut .* 3 t==5r y, pmw&m 

104b, 104bKttJG*6BffiM*BfltW<h5'y 

7-ffc£@D, W£h7 y?m-tm£0. 4/imfilTSK 
fcRjgLfc«^Ctts fcfc*»i»«H«l 0 4a*%< 
SroT b 5 y ?H2ri6j£te&«, ^TCS&iS 10 4b fcfro 

fcidfc* 1 ), BI35(C3ittJ:3K. atfyvOk/ffli 

[ooi2]-*, *M&*mmct>ix*:y'Vi> 
•mmavm. *<o±t\ ftitx/w b^ffljcoiiffi 

(t^*>ABSBffl : mm) <mmmzm 

K*jjt*7y-atti»+ijMtifittt, aw ^fowi 

[00 13] Lfzff-oX. &>£V?v9WiW&\um 

fiKBLh8ttt=»jeLJt**ttt. Kraut* ate, nr 
IEa- ham r*)l i o 5 <t)^sa\ 7 y -mf&M i o 
4»iaia»jWftt,*# < . 7 y-SMtfl l o 4<o«*i*» 
iziS^<iik'>\^<%ztztb. mz. 7y-«ttiio 

4<0+*f+iSTtt. fflE7 'J -$tt* 1 0 4 IzMb&fo 

tj i m. m k h z t ifix- % h msmm t «t & -w 

J: 3 . 7 y -JSttl l o 4 <o+*»ff ififcli. a 4 h 
tflW^loKOJltfja'flvva^fc*), fWB7y-«tt 

1 1 o 4 mm.ifiiE<mx\ La»fc*<ott#*s < 

43. £«J:3&#®T'S>Si:, 7 y -8ttl«)«f*tt 

>W h*[6]t|6j^^>f <s a>7a 

•7 - tf y / -r xifift*. w < & s fc v ^ tcmrnvm z 

[00 14] m^mt&k, 7'J-«ttJ1104tBffi 

ffltt#*>9. 03 6^-f.t 3(3. 7y-Bttt«104 
rtt. ftfcH, 81104c, 1 04 c#T#;tJ:3 

OWSlJ^jEllt^i^cJttt (instability) DJKH 

^ttt. 03 7t^-Th^T- 'J v-X^(,^c7)|f4« 
BlztflX. @3 8fc7j?tJ:3C, y^7 )- 

(Baselineshift )#fctJT. b'J- 

(Cfc^fcH. H3 7, 03 814. X 

e wo^/ssis*?- co&timmttyy ?x& * . 



Ltiifinx. ^y^ymmmm^zto^x. msnz 

^X4Ltmwm®L£okLX\Vz. 
[00 15] S^(C» *e>A*/P73!«|»* 

[00 16] 

[ SMHjWJfi* L J: 3 1 ■** HH 3 *#Wi , ±f EWWf 

cd 7. t- v > wrsmxe&f-tzts ^xm h 5 v 7 ^ t*f 

JBLffl7JlfttW|6Lh*HSii:. 

© S£*»tf>3cJ£tt (stability) cO|6l±5rH^;t„ 

^^•yH2:tltt-rSifc. 
[00173 

J: 9«tt:fr fatfH££ft&@£iattJf fc . MIBH^tt 

HHfcfir t ^-r^^^n-fL^rfij^jsj^. ^ix^c 7 y - 
Btt« t , ffK7 y -«tt*c0iSft*(6l^fiieil]SiKtt 
l<oaMk*l«J4:S5lS't6*l*I A J»i4fc»WN- V'U 

izW&Ztihb k it, 15127 y-«tt**>flffiA s 
*>*. -7. OX10- 6 ^As^2. 0Xl0- 6 ^IEHt 

tcfcV^T, HineamS4b^-y7il^^Tw (ju 

m) wrE7y-»ttJi«a8SAs (xio-«)t 
mmrn i t#^c < tw, as) j: 3 1=. 

^(Aj (0.4.6). jSB, (0. 3 5. 8 ) . £C 
, (0.3.12.5), £D, (0. 25. 18) , 
£E, (0. 2 3. 2 0) , AF, (0. 19. 2 
0) . ^G, (0. 18, 20) , jSH, (0. 17, 
20) , til! (0. 15. 20), ^Ji (0.1 
3, 20) , (0.1. 20) , ^L, (0. 

1.9). jfiM, (0. 13. 5) , ^N, (0.1 
5. 3. 5) , £0, (0. 17, 2) . j^P, (0. 
18. 1 ) , £Qi (0. 19, 0) , jSR, (0. 2 

2, -2), AS, (0.25,-3). jST, (0. 

3, -5) , jftU, (0. 35, -6. 3) , jjSV, 
(0. 4. -7) "CH4ft4«Hrt<3«fcR£$*U; 

*<if 4 L t\ S 4> t*JMH(c4J v ~>X . fflBiSmS^ h 
7'y7il*|1irt-aTw (jum) k, ffiE7y-«ttlO 
KMA s ( X 1 0-6 ) ^ftHffill2C«-^ (T 
w, A s ) -C^rfJ: 3 (3, £A 2 ( 0 . 4 . 6 ) , £B 
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2 (0.35,6), AC 2 (0. 3, 7. 5) , AD 
2 (0. 25, 10. 5), AE 2 (0. 2 3, 1 

1 ) , AF 2 (0. 2 2, 12), AG 2 (0. 2, 1 
3.5), AH 2 (0. 17, 16) , Al 2 (0. 1 
5, 17. 5) . AJ 2 (0. 13, 20) , AK 

2 (0. 1. 20) , AL 2 (0. 1. 9) , AM 

2 (0. 13, 5 ) , AN 2 (0. 15, 3. 5) , A 
0 2 (0. 17, 2) . AP 2 (0. 2, 1 ) , AQ 2 
(0. 2 2, 0) , AR 2 (0. 23.-0. 5), A 
S 2 (0.25,-1), AT 2 (0. 3, -1. 
5) . AU 2 (0.35,-1.6). AV 2 (0. 

4, -1. 5) "Cmttl&VmftfHUZlBt&Ztl&Zb 

mt u\ $ uzxmiz&^x . gNB«aiff£ h 5 
•y^ttfrianfftTw (Aim) fc. i»E7i;-attiw« 

MA s ( x 1 0" 6 ) bifi. 8Sft0ffi03fc&A (Tw, 
A s ) Z'TjK'tX 0 lz, j^Bj (0. 3 5, 8), AC, 
(0. 3, 12. 5) . AD, (0. 25. 18) , A 
E, (0. 23, 20) , AF, (0. 19. 20) , 
AG, (0. 18, 2 0) , AH, (0. 17. 2 
0) . jSI, (0. 15. 20) . AJ, (0. 13, 
20) , jftK, (0. 1, 2 0) , AL, (0.1, 
9) . AM, (0. 13. 5) . AN, (0. 15. 
3. 5) . AO, (0. 17, 2) , AP, (0. 1 
8. 1 ) . AQ, (0.19,0). AR, (0.2 

2, -2) , AS, (0. 2 5. -3) , AT, (0. 

3, -5).AU, (0. 3 5, -6. 3) Xfflttl& 

m) fc N Mf^'J-gSttl^MAs (XI 0-6) t 

MH14 (C#A ( Tw. As) X'^-tX o fc, 
AB 2 (0.35.6). AC 2 (0. 3.7.5). 
AD 2 (0. 2 5, 10. 5),AE 2 (0. 2 3. 1 

1 ) . AF 2 (0. 2 2, 12), AG 2 (0. 2, 1 
3.5), AH 2 (0. 17, 16).AI 2 (0. 1 

5, 17. 5) , AJ 2 (0. 13, 20) . AK 

2 ( 0 . 1 , 2 0), AL 2 ( 0 . 1 , 9 ) , AM 

1 ( 0 . 13, 5 ) , AN 2 (0. 15, 3. 5). A 

0 2 (0. 17, 2) , AP 2 (0. 2, 1 ) , AQ 2 

( 0 . 2 2, 0 ) , AR 2 (0. 23,-0. 5), A 
S 2 (0.25,-1), AT 2 (0. 3, -1. 

5 ) . au 2 ( o . 35. - 1 . 6 ) xmttitvmn 

mizBSZixh Z b mt Lk>. H fc*»»c*V* 

flute? y-BEttlwaiEA s (xio- 5 ) i*\ jgtfia 
B05£#A(Tw, As) T'^-tiot, AC, 
(0. 3. 12. 5) , AD, (0. 2 5. 18) , A 
Ei (0. 23, 20) . AF, (0. 19. 20) , 
AG, (0. 18. 20) , AH, (0. 17, 2 
0) . Ali (0.15.20). AJ, (0. 13, 
20) , AK, (0.1,20). AL, (0.1, 
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9) , AM, (0. 1 3. 5) . AN, (0. 1 5. 
3. 5) , AO, (0. 17, 2) , AP, (0. 1 
8, 1 ) , AQ, (0. 19, 0) , AR, (0.2 

2, -2) , AS, (0. 25. -3) . AT, (0. 

3, -5) •mitih$m\*i<mi=m%2tizztm 

SfrWttTw (urn) b. fT£7U-KttJBW«MA 
s (x 1 0- 6 ) btlK ^.#M1161C#A (Tw, A 
s) ?ifrtX$£* AC 2 (0. 3, 7. 5 ) , AD 2 
(0. 25, 10. 5) , AE 2 (0. 23, 11). 
AF 2 (0. 22. 12). AG 2 (0. 2. 13. 
5) , AH 2 (0. 17, 1 6) , AI 2 (0. 15, 
17. 5) , AJ 2 (0. 13, 20) . AK 2 (0. 
1. 20) , AL 2 (0. 1, 9) , AM 2 (0.1 
3,5), AN 2 (0. 15, 3. 5) . A0 2 (0. 

17. 2) , AP 2 (0. 2, 1 ) , AQ 2 (0. 2 
2,0), AR 2 (0.23, -0.5), AS 

2 (0.25,-1), AT 2 ( 0 . 3 , - 1 . 5 ) X' 

jc*wwc*»v vc . fluieams^ h ? ? ? wwwirr 

w(*cm) b . mZ7 x )—WiM<7M£.*- S (XI 
0-s ) ^ft0BH7t#A (Tw. As) 
Adfc, AD, (0. 25, 18) , AE, (0. 2 
3, 20) , AF, (0. 19, 2 0) , AG, (0. 

18, 20 ) , AH, (0. 17. 20) . Ali 
(0. 15. 20) , AJ, (0. 13. 20) , AK 

, (0. 1 , 20) , AL, (0. 1, 9) , AM, 
(0. 13, 5) , AN, (0. 15. 3. 5) , AO 

, (0. 1 7. 2) . AP, (0.18.1). AQ, 
(0. 19, 0) , AR, (0. 22, -2) . AS, 

( 0 . 25, - 3 ) xm&timmftnmis&.iiti* 

Zbtffft LK 3 h iz^mJtiza i ^X . lu!2amW£ 

hyvtmmmrw ( M m) fl-ne^u-s&ttJi 

OSSMA s (xiO-')W, &#0ffil28t#A (T 
w, A s ) TTFftX 0 AD 2 (0. 2 5, 10. 
5) , AE 2 (0. 23, 11), AF 2 (0. 22, 
12). AG 2 (0. 2, 13. 5) . AH 2 (0.1 
7, 1 6) . AI 2 (0. 15, 17. 5) , AJ 
2 (0. 13. 20) . AK 2 (0. 1. 20) , AL 
, (0. 1 , 9) . AM 2 (0. 13. 5) , AN 
2 (0. 15. 3. 5), A0 2 (0. 17, 2) . A 
P 2 (0. 2. 1 ) , AQ 2 (0. 2 2, 0 ) , AR 2 
(0. 2 3, -0. 5) , AS 2 (0.25,-1)? 

w (um) b . ME7 y-«ttltf>«iIA s ( X 1 
O" 6 ) ^#0fflia9t#A (Tw. As) T'^-t 
ctpt, AF, (0. 19. 20) , AG, (0. 1 
8,20), AH, (0. 17, 20) . Ali (0. 
1 5. 20) , AJ, (0.13,20). AKi 
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(0. 1. 20) , AL, (0. 1. 9) , AM, 
(0. 13, 5) . AN, (0. 15. 3. 5) , AO 
, (0. 17, 2) . jftPj (0. 18, 1) , AQi 
(0. 19, O)~m&tit9fflft0Mli3B%.ZtibZ 

V v 9 M^STw ( n m ) fc . fTlS7 'J -Btt»0 
8SA s ( X 1 0- 6 ) k#>\ gsf«ffill 1 0fc*A (T 
w, A s ) T^-t i 0 fc> AE 2 ( 0 . 2 3, 11). 
AF 2 (0. 2 2. 12), AG 2 (0. 2, 13. 

5) , AH 2 (0. 17, 1 6) , AI 2 (0. 15. 
17. 5) , AJ 2 (0. 13, 20) , AK 2 (0. 
1, 2 0) . AL 2 (0. 1, 9) . AM 2 (0. 1 
3.5). AN 2 (0. 15. 3. 5) . A0 2 (0. 
17, 2) , AP 2 (0. 2. 1 ) . AQ 2 (0. 2 

2.0) . AR 2 ( 0 . 23, - 0 . 5 ) XWtil&& 

fcwc, lWIE««il4h5>>'^«*HpJt6Tw Urn) 
k, BirfB7'J-&ttJI?»A s (x l o- 6 ) k* { . Sis 
ftHfflll 1 1 C#A ( Tw. As) TSS^J: 3 1, AG 
, (0.18,20). AH, (0. 1 7, 20) , A 
I, (0.1 5. 20) , AJ, (0. 13, 20) , 
AK, (0. 1. 20) . AL, (0. 1, 9) , AM 
i (0.13,5), AN, (0. 1 5. 3. 5) . A 

0, (0.17.2). AP, (0. 18, 1 ) Tffl* 
ft*«Hrt<0ttCRg3;ft.S£fci&*ff*LV\ Sit* 

Um) k, ffiE7y-»tt«*>«ilAs (xio- 6 ) 

k#>\ asftsnsBii 2t*js (tw, as) x-^txo 

fc. AG 2 (0. 2, 13. 5) , AH 2 (0. 17, 
16) . j 6 1 2 (0. 15. 17. 5), AJ 2 (0. 
1 3. 20) . AK 2 (0.1, 20) , AL 2 (0. 
1.9). AM 2 (0. 13. 5) , AN 2 (0.1 
5,3.5), A0 2 (0. 17, 2) . AP 2 (0. 

2.1) xwttiivmfi<r>*i£aMztibzbtfm 
(xio -6 ) k#\ asf+anai 3{c#a (t w , a 

s ) X"JF~t£ 0 tC, AH, (0. 17. 20). All 
(0. 15. 20) . A,Ji (0. 13. 2 0), AK. 
i (0.1,20). AL, (0. 1, 9) . AM, 
(0. 13. 5) , AN, (0. 15, 3. 5) , AO 

, (0.17,2) xwtti&9mftcomizi$i£.ztiz> 

hy-vt^m&Tw (um) b. *IE7y-«fi« 
OKSA s(xlO-«)t^ aSttHffiH 1 4fc#A 
( Tw .As) X'7F~§~£ 0 lZ , AH 2 (0. 17, 1 

6) .AI 2 (0. 15, 17. 5), AJ 2 (0.1 
3. 2 0) , AK 2 (0. 1 , 20) . AL 2 (0. 

1. 9) . AM 2 (0. 13. 5) , AN 2 (0. 1 

5 . 3 . 5 ) , ao 2 ( o . i7. 2) x-mtnimm 



!(8) 002-163810 (P2002-163810A) 
^X. fr£«StB4h5«y^«Kflfinl«Tw (//m) 

k . miy u HKttJi«o«£A s ( x 1 o-m t*\ as 

ft0BI2 1 5 t#A ( Tw. As) X'K?i. A I 
, (0. 15. 2 0) , AJi (0. 13, 20) . A 
Ki (0. 1, 20) , AL, (0. 1. 9) . AM ; 
( 0 . 13, 5 ) . AN, ( 0 . 15. 3 . 5 ) T'HS 

(um) fc, 1lfiE7tJH8tt»*>«MAs (xi0-«) 
k#\ MBIIl 6tC#A (Tw, As) tfti -9 
fc, AI 2 (0. 15. 17. 5) , AJ 2 (0.1 
3. 20) . AK 2 (0.1. 20) . AL 2 (0. 
1,9). AM 2 (0. 13, 5) , AN 2 (0.1 

5. 3. 5) xffltti&!mft<Dmizm.fezti&z\bw 

7«3ri*pri£Tw ( v m ) b . mIB7 y -ttttl<o«S 

as (x i o-5) btf. mmmmi 7tc#A <tw, 

As) "T^J: 3 fc, AJ, (0. 13. 2 0). AK 
, (0. 1 , 20) . AL, (0. 1, 9) , AM, 

( o . i3, 5) x-mttLimmftcvmizikfeztih z 
bffmt\<\ zuzxmuz&ux. mmmsmzih 

7^|J|*PtSTw (Aim) fc, IWE7'J-«ttlO 
E&^As (XIO" 5 ) k*>\ 8s#iaffilll8t#A (T 
w, As) T^J: 3 (c, AJ 2 (0.13,20), 
AK 2 ( 0 . 1 , 2 0), AL 2 ( 0 . 1 , 9 ) , AM 

2 (o. i3. 5 ) x-mtii&mftnmizmfcztiz 

a*, b i>mffi$smm. mmsmm. mi 
masmmm. ffiiiyv-mmv>mizmmztix%& 
zbmttw messiattJi^. 

X-Mn^i, Pt-Mn-X' ^ ( Jtfc* L fflEffl^ 
^(Cfc^T, XJiPt , Pd. Ir, Rh, Ru, Os 
0)Ki:frfrL>MSl2ti%> 1S£^U X' liPd, Cr, 
Ru. Ni , Ir, Rh, Os, Au, Ag, Ne. A 
r, Xe, Kr<0**»3&»4>WiSn61«4fctt2«Ja 

fcwt, tin ea^iittiB k 7 y -KttJi k 0$-% <bt 
-ijtfim&*mmirix2nzftmti. mzti 

tzMb'0 ItWCWlil^l 80" a=5r67iy«tt* 

fc «t 0 ±imMZMik-t h Z b tfX'% h . 
[0 0 183 liumS««h5-y^li&^rt-S^ 

zmmix. Bf&ztitzmmmz&^x . mmza. z 
<r>mm»±mmm.tm)^%m-h<r>xm< . -e 
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mv&gmmwmmx'b-ox. m^m^M^m 
m^mmm&t)\ mmmz^tb&m^mmaxr/ 
^mnma. 7-f?nh5-y?rn7r>f >umiz£ -ox 

O^T, 03 9£«-3lvci&Bj?-ri>. 
[00 19] @3 9C^fJ:7^ !&^fitii2!>3l£SI» 

b , Z(W\- FA>f 7X|l«$iifctM!: 

SO-TwtU? ) fc LXfemtl. 1/zmgKCRjg 
[0020] -f-LT, Bt»SB8ftftJ:(c . h 9 -v ? 

7S£-£6.Ifc{c < J:9. M^i-tSAL W£tlJ7j 

izhjvtmmzTimzitxmmftvm-tmAb, w 

[002 1] c:<oa©Bftt J: 6 fc , »«fl«^)«t>*#ifi 
Ttt, W^m^i^'S<'5rO. «riE«W#Offl!ai5ftifiT 

it. mummm <%&zt dwe«*»4.. 

it. mm,mmmitLxm^taMm<. n^m 
[0022] mmt. 03 9(c^-r ± a tc, «jh*±bic 
5 o%tLhos^ai^^m-rs«sft±ffloii@^?SB 

cmtmctt ixBti&tifcim&T-mmt its. 
mti. zzx\ T^mmrnt. a-fa^tx**^ 
mmz x -?xy } j -wm<n^rnmt^m,tim< 
x ^ h mxh 9 . mm® f y •» ? m t f y -v ? m 
^trntwrnt im%& iww. 
[0023] *%W0)zvy>wy , mmmsm?iz}5 
^xit. %<m!&.mt. z<r>Kmmmt%iLxw®£ 
ti. m^jmmmtco^.m^mmzx'omitii^ 

m*itixBf&zti. mmjmmvM-it-tifotjim 
•wast. fHB7U-BtttB»a<k*i6i*i»EB£«tt 



strait |friB»Jfft±ffi{cfev^Tf^t«. 
7 77d 7 r 4 n-miz x vfcmztdzmss, 

k t i fc. mfB7 "J -m&mcoWMX s #\ -7 . 
OX 1 0- 6 iSA sg2. Ox 1 0- 5 cr)®Hti§^$ilT 

A';P7"M»)USM^^W±ai7J £ ULt* S £ t 

4. F5<y7H#|nlfcli, SKBa^FiL 

r»a**iT«^{ci3»t*««t*frWB(ABs®) 
zmixa*). mmzuftbit. mmmmt 

[ 0 0 2 4 ] 7. ew^79HRS7£& V vc . F 9 «y 
tmtfi l *e mS«t:8WestLfc*&fclt^-c . F y -j ? 
WfiO. 4 umaTlZ&fcZtlX^hm^lZit. ZCOt 
tX'it. ffi&lteXd lzxvyj<iuy-$mj&mm?<?) 

n&avjtfi&T-r&tf. *%wx-it, mmmmmzx o 
[0025] mz. mmt . xbryA'^yssDis^* 

[0026] HRWfc, TBWfcSKSixfcKt^o 
SABSfflcoiot. -SiflJBrtSifcKiO-a** 

^4«^7y-«1Mc^8S* I 4fo<o*^tctt. 7 'J 
Lfc#-?t\ 7UH»ttloaBlfcJ:-5TM#Sti4a 
-3*0«ftLfc^ri»Ife:mfS«JBfc:aajg^6Ci: 

o^D, i<ogi5fU6*<^ffl-r6 7'J-«tt«t*JV>T 

*. L^^-pT, 7>JHWMI«)WBEfl:«W±^^-H 
A'^f 7^1*»<9<!0«»lcJ: 9 h y -v yW5^zm&tti 

x^htK m^^^comMmifm^i-hzbizx 
9, rxnmmzBt.ix aim^ 

x) . mtmauiwitos o^fbs^huchk 

L^-f<=5:4„ xh-yA-^ySfS^lS^^ 
[0027] -7j» xey/^yafi{i*^tfcv^. 
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±iZ<V XitzbJvrWQ. 4u m JJTRcRfc § tlX 

a- Txmfrh'm.mzmxx^hUfttftt^tz 

*>, b9-y?1gtf0. 4um±*)fc^%>£lzMtlXb 

7 -y rmxwzte^x y 'j-atti^friB/N- ham r 
cmm** % < saw- set tm± zni. vt 

y y^mmza^x, yv-mmnimmitcom 

fcfc* ; t £ b 7 7 ^SjWEv^fcttKLTBftit*-* 
dfc CI 7U-8t14JSfc:Ji. b9-y? 

, 7 U-iS1tiif*ItKa* { T'#T#lSE-fl:* i W 

•S>^£5&14 (instability ) <7>lSHfc&&A/I/?/\4-t£ 

[0028] *»JBJC4J^T»4. G&5«?± b9-y 9Wi 
WrtifiTwtfO. 4/tm£U:K»«S<lfe»^tCtt, W 

ftSttifc, Tfflie7'J-«tt«<9fi&MAs*<, -7. 
Oxi o-«J:D'hS<RjeS*i&f:. 7l)-8ttJlO£ 
MtA>'A- HaM 7x*fc^Ja_bfc3*iKcllJ£$ii 

wbwmw-r. xt-wN'^y^TO^Si 1 ^! om 

Mz~20MHz SKeOftffiaSRfctefc ft I) s±ai # 
SSJBTRttl. 2mV£T*fc-5TL*V*#*L<$: 
ifc, tt£As#2. 0X10- 5 W±{C|S^S^ 
7 'J-©14«lCfcttl>«^* { 4 OOA/m 
SKGLtfcfcO. 7'J-KttS^»:il^#tt* { ffiT-ri» 

[0029] *W%z&\\X , «TIEBAII± b 5 -y ?fi 
JfitSTw (jum) fflE7'JHKti0tf>«SAs 

(XI O- 6 ) ffiilllCM (Tw, A s ) 

titi^C, H (0.4. 6), /SB, (0.3 
5, 8) . AC, (0. 3. 12. 5) , AD, (0. 
25. 18) . AE, (0. 23, 20) . AF, 

( 0 . 19, 20), AG, ( 0 . 18, 2 0 ) , AH 
i (0. 17. 20) . AIi (0. 1 5. 20) , A 
J, (0. 1 3, 20) , AK, (0. 1, 20) , A 
L, (0. 1, 9) . AM! (0.13,5), AN, 

(0. 15, 3. 5) , AO, (0. 17. 2) , AP 
, (0. 1 8. 1 ) . AQ, (0.19,0), ARi 

(0. 22, -2) . AS, (0. 25, -3) . AT 
, (0.3,-5). jfiUj (0. 35, -6. 3), 
AV, (0.4,-7) -CH4*i*«Hrt«fflK»«« 
tilZbifiV* , d nmWUmzl&fe $ *ifc»£fcU: . 



b 9 7 ?*:frl*r*l-ffiTwa». 0 1 fcfcV vCA 
A, , AV, J:9SWfcR£3fi.fc*£fcUt, BifiBU: 
J:5£. 7y-8ttJirttcaafcft t T*T>PSJgtt(inst 
ability ) VW&btch^iV? >\4 W J 4 XmiftVUlL 

-«Sttl*>8SAsa*, AA, , AB, , AC, . AD 
, . AE, iOWit»SSfifc*&K«. AtrvAVW 

ymmm.%m^ iomm z -2omh z m&m&m 
mmizt5vz,m£.iiij}tfmm±.mm2. omv£± 

th-yXlt^K fflE.Vd&0PF&%& (instability ) 

®mmy v~-w.&mcommAsfiK ae, , af, , a 

G, .AH, .All . AJi . AK, £*)±Wlzm%. 

7 'j -®.mizmmmiitf4 o o 

A/mgJSULhtC^ 0 . 7 'J HM^OfffiStitt^ffi 
TU «£«#*>£***££tt (instability ) #ig 

-aHM<OSBaiAs*«, AL, , AM, , AN, . AO 
i . AP, , AQ, . AR, , AS, . AT, , AU 
, . AV, X "JT«cR«Sftfc»£fcMU 7'J-Ktt 

i^sss^bi^A- ham Txmz<m&±izmiizm 

1 0MMz~2 0MHzSKoflyaaasf»ttJ»tiii4 

HJ**9fflTBHIl. 2mV*T**>oTL*^»*L 
<$:V\ $rfe. b9-y^«* i; 0. 1 m*«tfM*^fcO 

[0030] a|sWB(C*J^T. b 9 -y 7B 

^|6j^raTw (//m) t, B?ie7'J-©tt«<0iaMA s 
( X 1 O" 6 ) btK «SffHiSH2fc*jft (Tw, As) 
f^tJ: 3 fc. AA 2 (0. 4. 6). AB 2 (0. 3 
5.6). AC 2 (0. 3. 7. 5) . AD 2 (0.2 
5. 10. 5) . AE 2 (0. 2 3, 1 1 ) . AF 

2 ( 0 . 2 2, 12). AG 2 ( 0 . 2 , 13. 5 ) , 
AH 2 (0. 17, 1 6) , AI 2 (0. 15, 17. 
5) . AJ 2 (0. 13, 20) . AK 2 (0. 1 . 2 
0) . AL 2 (0. 1 , 9) . AM 2 (0. 13. 

5) . AN 2 (0. 15, 3. 5) , A0 2 (0. 1 
7.2). AP 2 (0. 2, 1) . AQ 2 (0. 22, 
0) , AR 2 (0. 23,-0.5), AS 2 (0. 2 
5,-1), AT 2 ( 0 . 3 , - 1 . 5 ) , AU 
2 (0.35,-1.6), AV 2 (0. 4, -1. 
5) XM±1xhW&ft<nm3B&.%tlhz\btf-C* * Z\ 

nimwnzwifczixtz^zit. ixrnxittm 
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CD««?S&h5-y?«3r|6praTwa^ H2CfcUTA 
A 2 . Av 2 J9*fflfcSJS3*ifc%&fc{i. iiMU: 
J: 5 C. 7 'J HKttJIrttaMfeWS T^Rgjett ( inst 
ability ) <?)IIEfc&£>A^?/WHf>V>rXWf8£ 
t£^tt# 5 &0ff*L<&V\ 

-18ttl<7)i&MA stf s AA 2 , AB 2 . AC 2 , AD 
2 . AE 2 , AF 2 , AG 2 , AH 2 , AI 2 . AJ 2 

SlSHPtf) 10MMz-20MHz gftaffifflttfttf fcft 

4^, ff^^OT^ft (instability ) mMth 
^I6tt#S>0. ffiL<*n. Sfcic, JJE*).k5$:. 
AA 2 fr^LAJj Ortfllfcl!l«3*i*Ci:fcJ:0. h 
y >y &l> t Lfctf-oT. 7 0 -IKttJf ?>^& 

WCD±X'& Off* U\ 

®WIE7U-ai[ttJicoaaiAs36*. AJ 2 , AK 2 JO 

J]tf4 0 0 A/mSKJa±t* 0 , 7 U -KttlO&Eg 
WfcttaWKTU ff£»0B<O5***$$gtt (instabil 
ity ) #JW^*-$-4fcrt>ff*L<$rlr>. 

-istt«^iasAs*{. al 12 , am 2 , an 2 , a 

0 2 , AP 2 , AQ 2 , AR 2 , AS, , AT 2 , AU 2 

, Av 2 X OTflfWRSSfifcH^tai. 7'J-Ott 
je«*iTL4v\ 9ttnS*i**MB«*t:»UT. S£ff 

1 0 MM z~2 0 MH zgS<0ffiffl«8ap»ttJ»t4il^ 
tB^UfflTRKI 1 • 2mV£T* b->Xl&^ft£l 
<%\\ ±12^3=5:. AE 2 fr^LAV, w 

l*flflfci&J£3*i.4 i: tc.t 0 . h 5 v7WM< fcifc 

[0031] *»««fc*jv^-c . msastMZ. v ? » ?*a 

^fflPtiSTw (Aim) 1WE7>JH8tt«tf>«£As 
( x l 0" 6 ) jfittETOBI3t*jfil (Tw, As) 
TS%tJ:dt. AB, (0.3 5. 8). AC, (0. 
3, 12. 5) , AD, (0. 25. 18). AE, 
(0. 23, 20) . AF, (0. 19, 20) , AG 
, (0. 18. 20) . AH! (0. 17, 20) . A 
I, (0.1 5, 20) . AJ, (0. 13, 20) , 
AK, (0. 1. 20) . jftL, (0. 1, 9) , AM 
i (0.13.5). AN, (0. 15. 3. 5). A 
O, (0. 17. 2) . AP, (0. 18. 1 ) , AQ 
i (0. 19. 0) . jftRi (0. 22. -2) . AS 
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1 (0. 2 5, -3) . ATj (0. 3,-5),AU 

, (o. 35. -6. 3 ) 

zti&zttfvz. zniffivb&b* mz, 0.35 

flSa^FSjgtt (instability ) SrfflW l/Oo£H$r 
H&lll^Silft-rSiTJ: Off* U\ 

[0032] #»P!fc*ivvt . Miefsms^ h ? v ?m 
MtSTw (Atm) t, Btrie7';-^tti<7)iSMAs 
( x 1 o- 6 ) ttf. mnmmm4 i=&a dw, as) 

•C'^-TJlotC, AB 2 (0. 3 5,6),AC 2 (0. 
3,7.5), AD 2 (0. 25, 10. 5) , AE 2 
(0. 23. 11), AF 2 (0. 22. 12), AG 

2 (0. 2. 13. 5) . AH 2 (0. 17. 16) . 
AI 2 (0. 15. 17. 5) , AJ 2 (0. 13. 2 

0) . AK 2 (0. 1 . 20) , AL 2 (0.1. 
9) . AM 2 (0. 13, 5) , AN 2 (0.15. 
3. 5) . A0 2 (0. 17, 2) . AP 2 (0. 2, 

1) . AQ 2 (0. 2 2. 0) , AR 2 (0. 2 3, - 
0. 5) . AS 2 (0.25.-1). AT 2 (0. 

3 . - 1 . 5 ) , AU 2 ( 0 . 3 5, - 1 . 6 ) T'B* 

ti&mmpwmizWifcztihzttfX'Z . zrttm?t> 

It.mz, 0. 3 5^mJaT<OS4h7>y^^A.-y 
HfciJV^T. Wtmm<7)mfr*?T^m& (instability 

m&zj\-YtV7xm*Wi.%.Lr>L &mtm&m)i 

[0033] *JHBC*jv^T « miieS^ h 7 vtmfifi 

1 0" 6 ) JBft0ffiH5t#A (Tw, A s ) X'tf 
-tXolZ, AC, (0. 3. 1 2. 5) . AD, (0. 

2 5. 18) . AE, (0. 23. 20) , A.F, 
(0. 1 9. 20) . AG, (0. 1 8. 2 0) . AH 

, (0. 17. 20) . All (0. 15. 20) . A 
J, (0. 13. 20) . AK, (0. 1 . 20) . A 
L, (0. 1. 9) , AM, (0. 13. 5) , AN, 
(0. 15. 3. 5) . AO, (0. 17. 2) , AP 
, (0. 18, 1 ) , AQ, (0. 19. 0) , AR, 
(0. 2 2. -2) . AS, (0. 2 5. - 3) . AT 

, (o. 3, -5) x-mtti&mmrwmtz&feztiz 
zbtfx-%. znimxbht. mz. o. 3umar 

^3?«tt (instability ) £«J Loo£«^H^tb^l 
ZWSkthlX'X Off t U\ 
[0034] *JHIlC*J^"r . Htiiei^.S^ h 5 -y 9 IS 
^r6]i«T w ( u m ) fc , B«ia7 V -MttiicOESA s 

(xio- 5 ) tif. asf«rasBi6c«-A (Tw. a s ) 

T^-fiat. AC 2 (0. 3. 7. 5) , AD 
2 (0. 25, 10. 5) . AE 2 (0. 23. 1 
1 ) . AF 2 (0. 22. 12), AG 2 (0. 2. 1 
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3.5). AH 2 (0. 17, 16) . Al 2 (0. 1 
5. 17. 5) , AJ 2 (0. 13, 20) , AK 
2 (0. 1 , 20 ) . AL 2 (0. 1 , 9) . AM 
2 (0. 13. 5 ) , AN 2 (0. 15, 3. 5) , A 
0 2 (0. 17, 2) , AP 2 (0. 2, 1 ) , AQ 2 
(0. 2 2, 0) , AR 2 (0. 23, -0. 5) . A 
S 2 (0. 2 5. - 1 ) , AT 2 (0. 3. - 1 . 5 ) 

x-m&tiz&mficomizmfezti&zttfx- i«« 

BT"S>l>k. ftfc. 0. 3^miyT<0S^h7-y^<@c7) 
^•y KfcfcWt. B4»Bto£*^F£jai (instabil 

ity ) $r§f>{c^*«tcTOi-ri,±t. ®mm£hy 

[0035] **^ttJOT , fllEKmif^ h 7 v 7«S 

^^tffiT w ( u m ) fc . may y -sttt/f was a s 

( x 1 0-« ) k#, 8SW@liii07(C#jS (Tw, As) 
TSR+JdlC, jfltD, (0. 2 5, 18), AE, 

( 0 . 2 3, 20). AF, ( 0 . 19, 2 0 ) , AG 
, (0. 18, 20) . AH, (0. 1 7. 20) , A 

I, (0. 1 5, 20) , AJ, (0. 13, 20) , 
AK, (0.1,20). AL, (0. 1. 9) . AM 
, (0. 13, 5),jftN] (0. 15,3. 5), A 
0, (0.17,2). AP, (0. 18. 1 ) , AQ 
, (0.19,0), AR, (0. 22, -2) , AS 
, (0.25,-3) -CfflaflfcttHrtiattCRESfi 
S.Ik#T'£. .I<D©BT"£>l>k. «rfc. 0. 2 5^m 

***3c£tt (instability ) £WWL-70&»fc?f£ 

[0036] *JMBfc*v vc s filers* h 5 » ?e 

(x l o-e ) ti)K 8&ffHE08fc#A (Tw, A s ) 
tW^CfiDj (0. 2 5. 10. 5),AE 2 

(0. 23. 1 1 ) . jftF, (0. 22, 1 2) , AG 
2 (0. 2, 13. 5), AH 2 ( 0 . 17, 16). 
AI 2 (0. 15, 17. 5). AJ 2 (0. 13. 2 
0) . AK 2 (0. 1 . 20 ) , AL 2 (0. 1 . 
9) , AM 2 (0. 13, 5 ) , A.N 2 (0. 15, 
3.5). A0 2 (0. 17, 2) , AP 2 (0.2. 
1 ) . AQ 2 ( 0 . 2 2. 0 ) , AR 2 ( 0 . 23, - 
0.5). AS 2 ( 0 . 25, - 1 ) X'mttlb&Wft 

t, 0. 2 5 umIXT(?m&.h J v7®cry\'v FCtJV* 
T . W^ifc^M^TOgli ( i nstabi 1 ity ) £ $ A> 

[0037] *%BmcfcoT . mimsm*. vv-vtw. 
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Jl^rttTw ( /i m ) k , ffi^y U -ttttJBOOSA s 
(X10- 6 )k**. «ttBffl09fc#j£ (Tw. As) 
T5t#-J:3t, jftF, (0. 1 9. 20) . AG, 
(0. 18, 20) . AH, (0. 17. 2 0) . /ft I 
, (0. 15. 20) , jftj, (0. 13. 20) , £ 
K, (0. 1. 20) , AL, (0. 1, 9) , AM, 
(0. 13, 5) , AN, (0. 15, 3. 5) , AO, 
(0. 17, 2) , jftP, (0. 18. 1) , AQ, 
( 0 . 19, 0 ) Tlffl**l4«HrtWttfc:ReS*l6i 
k**T'£. iOWffCJbifc. Wfc. 0. 19jumBT 
Off 4 h y -y 7 y H lC*JV >T . W^&JBoa^ 
^££14 ( instabi 1 i ty ) £ ftffl ll^m%n±&Jl 

[0038] *«BBttJ V^T . WtefiB^ff^ h 5 -y ?*@ 
^l^ffiTw (//m) k . M27 'J-KttSOSHIA s 
( X 1 0" 6 ) k#, &tf@BE3 1 0 (C#A ( Tw, A 
s) TWiofc. AE 2 (0. 2 3, 11), AF 2 
(0. 2 2, 12), AG 2 (0. 2. 13. 5) , A 
H 2 (0. 17. 1 6 ) , Al 2 (0. 15. 17. 
5) . AJ 2 (0. 1 3, 20) , AK 2 (0. 1. 2 
0) . AL 2 (0. 1 , 9) . AM 2 (0. 13, 
5) . AN 2 (0. 15. 3. 5) , A0 2 (0. 1 
7,2), £P 2 (0. 2. 1 ) , £Q 2 (0. 2 2, 

0 ) . £R 2 ( 0 . 2 3, - 0 . 5 ) X'W&tL&ffl&Pl 
comiZ&feZtlh Z b ifiX't , i OMBTfc « k . » 

0. 2 3MmOTtf0S4h7-y «y KKfcV^ 

S^W^SA^^RSJett (instability ) fcgfc 

«±T»a*A- ham 7x«<o*smtxjiJ?mKyN 
[0039] *»«cav vc . mis?am?f4 h 5 -y 

*WftTw (jum) k, Hffi7y-attJB<0«SA s 
( X 1 O" 6 ) k*^", *.#llffl!a 1 1 ( Tw, A 

sJtStiiC. (0. 18, 20) , 

(0. 17, 20) , All (0. 15, 20) , AJ 

1 (0.13.20). AK, (0. 1. 20). AL 
, (0.1,9), AMi (0. 13. 5) , AN, 

(0. 1 5, 3. 5) , AO, (0. 1 7, 2) . AP 
, (0. 18, 1 ) -CH*it4ttfflrtWlIfct&je$fi6 
.rk#r#, itf)ttH?**k. mz. 0. 18^mW 

^^RS^tt (instability ) *WIWLoo£B$rH£ttS 

[0 04 0]*3WBlCtJi^T. BM§\S£b7-y:/-lB 
*|6j^aTw (jum) k, nE7U-0ttl^ffiAs 
( X 1 0- 6 ) k 1 2 fc#A ( Tw, A 
s ) TW J: P tc. AG 2 ( 0 . 2 , 13. 5 ) . AH 

2 (0. 17, 1 6) , AI 2 (0. 15, 17. 
5) . AJ 2 ( 0 . 13. 20), AK 2 (0.1.2 
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0) , £L 2 (0. 1, 9) , &Mz (0. 13. 
5) , £N 2 (0. 15, 3. 5) , £0 2 (0.1 

7, 2),£p 2 (o. 2. i ) -mttiiwmne. 

0 . 2u ml;XT<nW£. hyy ff&CO^v FfcfcV>T , S 
£8TO£*^$5£fi (instability ) fcS^fcJB!* 
fWdWJt*>±fc . «SW» ± F 5 -y 7 fi«0M»<0±T 

Sm^TA- HAM TXWaWftXlfiCA- \iJ< 

X\ ±9#4U\ 

[004 1 ] *fflHZtMX , filEmmS^^ v 7H2T 
lapfffiTw (/xm)L friB7U-«ttJl<0fflaiA s 

(XI 0-s) t*\ ^WWIll 3tC#^ (Tw. A 
s ) X'TT^-f XolZ, £H, (0. 17. 2 0).j»Ii 

(0. 15, 20) , £J, (0. 13, 2 0). 
, (0. 1. 20) , jftL, (0.1.9), jSCM, 

(0. 13, 5) , £N, (0. 15, 3. 5) . £0 
, (0.17,2) TH*^l*«Hrt<0«tR5e*il6 

zttfx-z. znmwxb&t. mtz. o. n^mia 

T<7)M± F 5 y 7 7 F \,ZH\ \X s H4«J»tf!)S* 
^^tt (instability ) £fflH Loo^^ff^iU 

[0042] *«BBt*j^-c , mams^ f 9 f 

(XIO'M 8&WBffiBll4fc*jai(Tw. A 
s ) T'^-Ti^tC. ^(H 2 (0. 17. 16),^I 2 

(0. 15, 17. 5) , £J 2 (0. 13, 20) , 
£K 2 (0. 1. 20) , &L 2 (0. 1. 9) . £M 
2 (0. 13, 5) . jSN, (0. 15, 3. 5) . £ 
0 2 ( 0 . 17, 2 ) TH4ii&IEHrt<0ttt»«Sii 

hzttfx'%. zn&mx-h&t. mz. o. 17/zm 

(instability ) SrS&teS&SWfcflHW'f 
4± t . BSmWSife F5>y7 «W)«»0±-C»aB:A- 
FX-f TA«OHeaMKxRJW»CA- KA4 77J1 £ 

^fitSTw (//m) t, 35127 U-lSttJI<7)E£M As 

(xi o-6) ttf. mtmmm 5iz&& dw, a 

s) X'TfitXolZ. (0. 15. 20),jSJi 

(0. 1 3. 20) . jSK, (0.1. 20) , jjSL, 
(0. 1, 9) . jSMj (0. 13, 5) , jSN! 
(0. 15, 3. 5 ) Tm;h.4«fflrt<73fifcR£S*l 

*£fcrt«"C3, Zcr>mmX't>&t. mz. 0. 15Mm 

OT<9B £ Yy-/9 mco^ y F fcts WC . B4r$Jg vm. 

*W££tt ( i nstabi I i ty ) £ JWJ Loo#g& W£ 

[0044] *SMUCi3HT . filS^,S4 F y v 7*1 
^■rai^ffiTw ( ju m ) t . 15IE7 'J -GKfl-JlOSrF-KS 
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^cOffiSA s ( x 1 0- 6 ) 8&tt0ffllll 6£# 
jS (Tw, As) X'vk-fi.olZ, £l 2 (0.15.1 
7.5), &J 2 (0. 13. 20) , £K 2 (0. 
1. 2 0) , £L 2 (0. 1. 9) , £M 2 (0.1 

3 . 5 ) , £n 2 (o.i5.3.5) x-maimm 

(CO. 1 5jumKlTOS4iF7 v71@<^v FfcfcV^ 
T . H4iBW>fi*^»^R*tt ( i nstabi 1 i ty ) £ § h 

izwmizmi-th-tt s jsme^s^ f 5 » ^ifs^fijw 
<o±-c»a^A- F/^ 7xmcomm.itx mm&s 

[0045] *#5!fc*NVC , ffifSSmW* F5 -y 7fl 
J|6|1STw (//m) fiie7'J-®tt«0)lSAs 

( x i o-6 ) fca*. ^laoai 7(c#j#. (tw, a 

s) TifrtiolZ. (0. 1 3, 20) , jKK| 

(0. 1. 20) . jSL, (0. 1. 9) . jftM, 

(o. 13, 5) x-ffltti&mmftcrteizWLfezti&z 

ttfX'%. ZCO&mX'b&k. mz. 0. l 3wmWT 
<7)S4 F 5 v 7if|c0^ y FfctJV^T, S^lft^S^ 
T^M& (instability ) Ll^£^tcW&.itijl 

mm&±.x'£*)mu\ 
[0046] xmtzti^x , mmsm± f 5 

Xfovmm* s ( x 1 o- 6 ) t*^ ^tiiffiai 8tc# 

^(Tw, As) t'^-fidt. j±(J 2 (0.13.2 
0) , ^K 2 (0. 1 , 20) , £L 2 (0.1, 
9) , £M 2 (0. 13. 5) Tffl4fl*ttHrtO«te 
IS5e§m»^t* { rl=. iOffiHT'J)l)i:, 0. 
1 3 miaT^S± F y 7 iicO^. -y F* V , 
ag^S^^Sjgtt (instability ) £$4>fcS&S« 
(cW0J^-|»±t , F 9 y 7 (g^$0ffll<O±TU 

jBfcA- F A'^f r^«^a«8ft xJRJWItcyN- F'aM 

[0047]$ 4>tC *fMBoff£7 y-HMMKfcn 
Ttt, F 5 >y 7«g*-(6jc0lii-ffit frlB7 
0*^iS$^r|6)^t* J BSl : 1-3 : 2»lfc*tSS 
B5IE7U-iai4«coS I FS$*[6l^* i 0. 0 6 
,um-0. 4^m£y)KH^ISS§^T^I.^i:* i 'T'^, 
>Iftt i 0 , «S<0»ttfc i *»««S«i*ttt J: 

ft (instability ) OHHfc^rSA'^A^ -tfyy-f X 
[0048] fHEfflR±KJ4. tWIB*^, S«ffl3&» 

mtsii, M27 'j -mftmmmzmm § ^ , 

*>H>* jK F A 7 >f 70 yy/iU t W WTSfc $iXT 
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mWS. MEHfetBSttS. HTIEKSiettJlONUzffJIS 

tztixz&zt. ztz. may v-mmnmzii ft 

-C&I>^#*T'#6. ifc. flEKSftBttJI*. X-M 
n£&, Pt-Mn-X' (fcrtfLWIBttKSfcfc 
WC, XttPt, Pd, Ir, Rh, Ru, OsfflW> 
*»4>a«?S<l4l8*SL, X' &Pd, Cr, Ru, 
Ni, Ir, Rh, Os, Au. Ag, Ne, Ar, X 

R&^xy^ttfBfcSfiT**^**?**. 7«J 
-681x«* { #8tt*f§]S£tf- IT 2olc4HRS*ifc^t 

[0049] $ fefci fc, JUEOXew^TMaM* 

wfliitft.'C'firSitsttfRt-rsrfKa*^'!' Ft 

[ 0 0 5 0 J fcfc, ^Jg)Ko^«ffl)tT'S>l.xh'yA> 

itfA 1 ,0 3 *if<0te«« (**<*7lR) ti 03*> 
*U Iflfi'W hflOlWi£ffl| ("tfrbfeAB SIM ; IE® 

hn-^ffcCkfciO, 7'J-»ttJUca»a»*A>r b 

[0051] 

[ffimiBBIB] 111 9Ji, 

tfr&commz^btcmmmx'fo h . «i»«e^^ 

(giant magnetoresitive ) ^BO— HT'&I). •I<07> 
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«WWKtif (cR»t4>*LT, a- Ft * 77&f ofElilt 
ffSrSiai-tit)^**. &i>, A-Fr-f 77&f 

<nm 1 nmmmn* tr y > ^yssiia^tt . r&k 
us, 2m<m^mm. nrnmrnm. yj-mm 

Mftft&tlfctfhAS (Bottom type ) k $ H> 

fc, S£Bttl#f s ff( 1 OfflftBttl t , miess 1 <?m 

mumizim.'&mmzitLx&iSi.zti. mmin 
m 2 awmxtm t , * * l , mm^m^&y * y 

7xUtf7FM (synthetic-ferri-pinned type ) 

[0052] 01 9fcfcWt, ft^i Ki. ®K10± 
tRJt^^fcRaBHtl-CAft. Clc7)R3SiStt«l 10 
±fcti, H^Sttill 2 A, 1 2B, 1 2C*«$ft 

rv^ft. c^E^fiSttJii 2a, i2B, i2C(i, m 

lOHSgttttll 2At, MIEff 1 OSI^lStt« 1 2 A 
<0±WI«tt+iail 1 2BSrtfl/C#J*3*U HUfflmi 

<o®^jKtt« 1 2 Aomtsri*! t rw tcaflariai*** 

i.fe<lfc»2^Hsa»ttll2Ck*»fe«:4. ^0^2 
co®%mmi 2CO±Wi, Cu (ffi) **»4,«r*^ 

E7y-attll40±fc{i, Ta^k'tM$nfcR 

nil 5*m$iis zcommmv. mwv? 

;KTa-0xide ) frhtthWcMl 5 a fc 

* . 0 1 9 fc^-f J: a fc, rtt^R5§iJItt« 1 1 co-a 

*>4>iwki 1 5 a 2 T'(o#«ti y , tkiffiwrmm 
^mtmrnmeim^tix^i. 

[005 3] 4fc. flF^17. 17«i, A-FAMT7 
«Sr,«=^-18, 18(i, mi$:^LT^I.. >Iix 
f>» a-FaM T7«l 7, 1 7Ji, Slftl 6c7)Mffl!l 

y aj lx \ ^ R5$ai4« 1 1 ±&u r 7T% 

*17aSr^Ur»J«Sitrv>i. dcOA-FA^TX 
117. 1 7±tttt. Ta4fcttCr*»4>«r44>BWil 

[0054]$ humm^mmh t . *wttam 1 o 

H»®<07tryA>7a^l^-C'(i, 01 9tc^En 
X 1 ^ttlSKOtS, O^0b77 7il*|6lc^£^W 
■H6(««l!4h9-y7B*l<d^i6) Tw#, 0. 4// 

tt, 0 1 9 ^-ti a fc. KiB^JKBttTftS 7 y -a 
ttli4<oJPS*m (z^rifij) <o+IBJffl«{cis»t*xi 
^m^B^fcurje**^*. H5iER§sattJi 1 1 

(i, «l*19«Wi»»fc:*JV^'C, 80-300^^/ 
Zha-Am&comZkZiX. P tMn^ATJRRSn 
Sdfc^'iP^UV 1 .. PtMn^Att, fl!**»feR8iatt 
J■i:LT«ffl§i^•CV^2.N iMn^FeMn^M 
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flHaPtMn£&KfUT. X-Mn (fcfc'U X(4, 
Pd, Ru, I r. Rh. O s (Do *>frt>MVlZiXZ> 1 

X' -Pt-Mn (fcrtfU X' 14. Pd, Ru, I 
r, Rh, Os, Au, Ag, Cr, Ni, Ar, N 
e,Xe, Kr<0d^*»feaS?S*l6184fcJ42«ia 

Xi>£\>\ 

[00 5 5] ifc, «IBPtMn*4*jJ:WWIBX-M 
n<0ST^S*t*-&^(Ci3V»T» Pt&SW4X**3 7 

<tt, 4 7~5 7K^X<0KWC*6. 36(Cftfc, 
X' -Pt-MnWjftt^SflS^&fcfclvt. X' + 
P t#3 7-6 3JK?%OKefl"C&&£ LV*. 
J:0*f2L<(4. 4 7~5 7K^%<DiEffl-CJ>6. 
t. MfiX' -P t-Mn<7)5t-C^$tll>^i:LT 
(4. X' #0. 2~10JFP%«0«B'C&.i.£ka < Si 
U\ fcJt'U X' #'Pd. Ru. I r. Rh. OsCO 
l«ia_b0*£<4. X' (40. 2-4 0K^%ct)SEBT' 
*&ik36«aa U*. B?l5S^ttSl 1 k LT. JJE 

11 1 tH*ii:3&«r#6. k<fc> PtMn^t* 

war. 6. 4 kA/msa*. u m 

IBS8W&£«#£ife5 7'n •y=>f^&£#3 8 0°Ck@ 
AT ft ^ftftfcRSMKtt* 1 1 Z k #TS & . 
[00 56] SP51t$J:t^S2«)HgaSttJBl 2A, 12 
C(4. »flMBfcO»Ea><->3:9, Witt*, Co. N i F 
e CoN i Fe^f, CoFe^l CoNi^ 
ft%£Tmft&tl. £ftt'4 O^y^T. hn-^ggcT) 
Jf3i§*iS£fcjWffiL<* SSl«offlS0Ktt«l 2A 
(4, W£tfCofr6£9*«o|RAWl 3-1 5*y;f7. 
Ha-AKSJESfu SfS2<Dll5£fi814Jll 2C(4. 
IfC 9 1 5~2 5?r>/Xho-Z, 

fcRESfi*. tin, ffliSWtt+IBWii2Btt. R 

u. Rh. I r. Cr, Re. C uCOd *> 1 SftS ^(4 

[ 0 0 5 7 ] 1 cOlM&ttJf 1 2 A(4. 

11 lfc«LTJB«$*U W%*T=-->1 (mm) £ 

m-tz tizx*), ffieiB i <r>mim®m 1 2 a iw*m 
mi 1 towiBtTsatts^ffi* (x«a*tt«#) 

1 2A<?W»-ft* t . H^Y*iflitBBe$<i4. fl&fE»ltf> 

k. fH»tt+BWl2Be^LT*f|6l-f4®2(iOH«a 
ttl 1 2 CdOBE-fkti, S 1 ^BKSatt/f 1 2 AtfMSMfck 

R¥ffo«9i. o^d. @*Y*iftit3s«nfincfflsgsn 



6. 

[0058] tmmmx'ii. zmsmR (Hex) 

*l*>B5a»tt*l 2AkaS2*> 

Hsaitii 1 2 c t cDmitzmiEZ&MMzwfrh t 
t m 1 c7)@s©ttii 1 2 Atm2<vwfim&m 1 

2Ck<0BHfc£. SRWtfcS^LfcRTffttJi (7xU 
ttJB) U»t>s AR/R (ffiSSgft*) 

t Rsstiift-t s i k iMmx-h izmm* 

<7W8><nrk # £ J: *<*>#|&J £ JEE (cMW-T 4 i k (c 

iot. »ioaeatt«i2A*jj:v»2wHsaKtt 
11 2c^«wt*ifli*, rmtttoMmth. 
[0059] immm 1 3(4, c u (®) 

9. -tOJBJWi. 2 0~3 0*>'^hn-A{cR3£S 

[0060] 020(4. 7U-8ttJB14fcSU*fl 
TBI 9ttJJt6Xl -YTBftattKBBlT**. II 

1, 2te.j$mMmtzmmfffi£.h i 5v?m}}fo 

tSTw (/4m) k. HS7U-attflwaSAs (X 

1 0-6 ) t e>WB**?mx'b$>. friE7 y nattti 1 

4(4. a&. 2 0-5 0^y^'XM3-AgKc7)iE$i: 
Sft.. frlSEl5giatt«3i:[5ltto««^k"t'»fiic$ix. 
N i Fe£>&ti(iCoFefcN i FetWfilA^^ 
iZbtftftl^. S*>fc, @19K^EpXlT«t* 

■y^fi^lfll^ffi) Tw*>'. 0. 4/zmOTCfgS^iXT 
^S. £<07»J-8ttJHl 4(cfc^T(4. HAS*''. 
-7. 0xl0-6^As^2. Ox 1 0- 5 (7)SH(cSS 
$iiT=5rl>^k*^^L<. J; 0«F^L<(4. fflSISm 
B£^'y71g:frrSrtftTw (^m) k. MIB7'J-ia 
tt«<o*^KSSrifii^)aSA s (xio-«) k#, t6ft 
0B01(-#^(Tw, As) X'Tjk-tJaoiz. ^(Ai 
(0.4,6). ^Bj (0. 3 5, 8) , j£Ci 
(0. 3, 12. 5) , jSD, (0. 25, 18) , £ 
E, (0. 23. 20) , jSF, (0. 19, 20) . 
^G, (0. 18, 2 0) . jS.H, (0. 17. 2 
0) , jfitl i (0. 15, 20) , ^Ji (0. 13. 
20) , jSK, (0. 1. 20) . ^ (0.1. 
9) . jSMi (0. 13, 5) . ^Nj (0. 15. 
3.5). ^Oi (0. 17. 2) . jSPi (0. 1 
8.1), AQi (0. 1 9. 0 ) , j£R, (0. 2 

2, -2) , AS, (0. 2 5. -3) . j£T, (0. 

3, -5) , j£U, (0. 35, -6. 3) , j&V, 
(0. 4, -7) tH*^4RHrtOfifc»^$<l4. 

[006 1 ] ^nifijgffi^xtyA'^ys^jR 

0. 4jLtmjaTt:»^S/iTV^4<0"C. «aW*J:^t 
A-h'AMTX/il 7, l 7(0f^«SrS(tTI>riE7 U- 
BBEttl l 4 ^6*|S|t:Mii ^ix^l^tc. 

yr4>vmzi vmmuzw&izm&mg.mmtixts 
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*<0*Hflo4"). H19. 2 0tC7Kt*EPY*|6]fc$*l 

*7«:frl*P|-i£TwfcO. 4*emOTC»3&f&Ci:fc: 
J:0, h?>y^**m (X 1*1*1) 7'JHK 
ttll 4tf«a»S^ES««IM** t »*«r*L. KM* 5 

( X 1 m) fcfcwt , £o< tKKtfJgjftSft. 

*ifcj6«jJ«fir<. 7yH^flrtfcaBa*T#-C#«K 

IEKlC$*7££tt (instability ) OEBk&l>A*/> 

[0062] *gSiBBJBlc*s wc , J8^B± h 5 •/ 7*1 
^STw^O . 4/*mJa±fctftje$ftfc*£fcJ±. 

* L < i (=. IWE7 y -EBttfl 1 
4coS^S$*|6J«JKSAs^ -7. Ox lO" 6 J: 9 

'b§ < iajgsn*. k . 7 y 1 4 w^aa-fb^N 

- KAW 77« 17.17 t<M?JSU:tc5fcH{cHSS<i 

mfttfWG&f, AtyA'^/niM^^iOM 
H z~2 OMH zg0W>^tW#fc8ttS?f£aifl0* 
HfflTGRffil. 2mVfcT**>->TL*3fctf>#*L< 
4fc, «SAs#2. OxiO- 5 tLWclSS§ix 
fcij^jctt . 7 'J -JKttJf 1 4 fcfitt* 9mt>tf4 0 0 

A/mssaa±t* o . 7 y -aes 1 4 <o«cauRtttt 

#ffiT*4fc*>»*U<$rv>. 
t 0 0 6 3 ] 3 fe|C, ti|8gaijKII£ h5 7 7H*l6pli£ 
Tw (um) 1M£7y-«ttll4*)«£As (X 
1 0-5 ) fc#, 8WfHffl01 fc#A (Tw, A s ) 
*«k a fc, AA, ~AV, ?H**i*lEHIi*o*fcRJg 
C ktfT"£ . iORHJJW-t»3gS*ut«^t: 

CDBmi?£ f77 ^«*|6rtSTw*«. II 1 fcfcwt A 
A, , jfiVi J:9£WfcS£;3*ut*£Ctt. ffiSBLfc 
«fc5£. 7yH8«Wl4rt(a^#T'&T*3c£tt 
(instability ) cOKHift6A";l,?/W -fe'y y 4 X3£ 



(*L 6) )02-163810 (P2002-163810A) 

-E8ttJI14<7)S&MA s#\ AA, , AB, , jSlCx . 
AD, , jSE, J: 0*l»IIWR}£3;rifc*£fctt, xt'y 
rtjVrWMMi&Ml-e)! 0MHz-20MHzg^ 

mm&izmm&.iiii)wmm±.mm 2 . 0 m v 

fc±£*>-?TL4V\ W^jftlfcW^tt ( instabilit 

y ) mm&^mftm*), mi<&\ 

<3>B?IB7 y -ffittfl 1 4 COIKM A s AE , , AF 

1 . AG, , AH, , AIi . A J, . AK, £*)±M 

fcwe$*i.fc*dicii. 7 y-«ttJi 1 4 

##4 0 0 A/mSKfiLklCfr 0 s 7 'J -KftJB 1 4 CO 

ms&mmji. m&a&r>m* i VF£im (inst 

ability ) a6«tart*fcftff4L«rV\ 

©^121* ^ih*[6]^tw, axx/. friE7 y 

-Offill 4£0IK^A s*>\ AL, , AM, . AN, , 
AO, , AP, , AQ, , AR, , AS, . AT, , A 
U, , AV, iOTflltlftSESnfei^tU. 7U-» 
ttl 1 4co^«jfi8-fb* { A- h*A>f rxl 1 7 fcsBBOL 

Xs ®m<mmfctf®mti c , At^^/^si! 

BISBfW) 10MHz-20MHz mKOffiS (c 
*J»t4Htaj**«iefflTiail. 2mVm^TL 

4v>»4 IX&vi. 

[0064] ^es«gBJBtiJv^Ttt. $ tt. ftrasa 

B^h5-y?tS*t6rt-&Tw (jBm)t. ffl^7'J-« 
ttJ114waMAs (xl 0" 6 ) k35*. jJSft0ffiH2t 
#A(Tw. As) TStidfc. AA 2 (0.4, 
6) . AB 2 (0. 3 5. 6) , AC 2 (0. 3. 7. 
5) . AD 2 (0. 25, 10. 5), AE 2 (0.2 
3. 11), AF 2 (0. 22. 12), AG 2 (0. 

2. 13. 5) . AH 2 (0. 17. 16), A I 

2 (0. 15, 17. 5), AJ 2 (0. 13, 2 

0) . AK 2 (0. 1 , 20) , AL 2 (0.1, 
9) , AM 2 (0. 13, 5) , AN 2 (0. 15, 

3. 5) , A0 2 (0. 17, 2) , AP 2 (0. 2. 

1 ) , AQ 2 (0. 2 2, 0) , AR 2 (0. 2 3, - 
0.5), AS 2 (0. 2 5, - 1 ) , AT 2 (0. 
3,-1. 5) , AU 2 (0. 35, -1. 6),AV 

2 (0.4,-1.5) x'Wttiz&wpwmizm.fez 

CD®mH^h7^7il*(6rt-ffiTw^ s H2tCfc^TA 
A 2 . AV 2 J:9=&WteR«3*ifc*&fctt, m&Ltz 

Xotiz* 7 y -Ktt® i 4 rtfcfiata^TST^stt 

(instability ) COWMt tah*A'9)\A *iV J A 

(Z)fi^S^b5'y^il*|6]M-ffiTw N fcJ:^, Md7y 
-IW14«iiAsi\ AA 2 , AB 2 , AC 2 , 
AD 2 , AE 2 , AF 2 , AG 2 , AH 2 . Al 2 , A 
J 2 X OWHfcKJgS titzm^zii. xvyrtfrTWR 
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mm&m?cr> iomm z ~2omh z u®.<r><mm&ti 

XltW B4«JB<VRgJgtt (instability ) ifiim 
■th^W&Wh*) . #*L<*K 3 4>fc. ±iE<0,*3 
ft. £A 2 ft^LjSJi *>rtHfc:Rie3*i4£fcKJ: 

tts 1 4«ae»afl:fc3»gfl:t-ftfc»<ovN- ham 77 
mn <m^wic^wm.^tc<x ^tzib. mm 

eWIIB7UHWtll4«BfflA8*», £J 2 . £K 2 
J: 9±§J£lS5t£ ftfc*£fctt. 7 'J -WttJi 1 4 fci> 
»t*fi«tt0*4 0 0 A/m«*GU:fc<r 0 . 7 U -«tt 

a 1 4 <nmmmw&T i . KiagosA^ 

tt (instability) i!«gjll**"**fctf>ff * L < fcV*. 

-OttJil 4<Ofi8SA s*», £L 12 , £M 2 , £N 
2 , AO, . £P 2 , £Q 2 , £R 2 , £S 2 , £T 
2 . £U 2 . £v 2 J0T«£R£3iifc*£fctt, 7 
'J -B&ttl 1 4 OSSftfiW^N- Ka'4 T7« 1 7 IC& 

mmmmmmTo 1 o m m z - 2 0 m h z aK^HKivtt 

IWfc«Jt6»feW*3WWBTIWIl . 2mV£T£*> 
otL^t«L<^\ Sfet. ±IE?)J:?&. £E 
z ftv^U*v 2 oi*ifflfc:l&5g$*i*><rkfc.l:y. h5>y 
^fijWBKftifcUta^T . 7y-«tt*14<0£» 

[00 6 5] Sfcfc, WE7yHWMI14ft:fiV»T 

*?K$;fr[6rti£k7«l : lfcV*L3 : 2*>Jt*fcR 
5£$ix, 02OK*-f .kdfc. YU&W^ffi. 04 Off 
IB7'J-iStt«<O*^S$^[fi]^MRh^0. 0 6a 
m-0. 4AtmC0lSHtISS$iXTftSC:t* { T'#. £ 
fit JO, ««o«tt(cJ:6»tt«SW^rttfc:J:o-9T 

ft (instability ) OifHk $r&A';|,?/- W -fcf -f X 
[00 6 6] ft^Jfl 5tt. TaK^O, *<9#eB 

*\ Rftsnstiwkfl 1 5ats#i-c^s. avtxt 
^§ni.^t* { »4t<, mtu. 2o~i oo^y 

yxha-Am.. »*L<tt5 03!-y^hn-Ag 
JgOffSk^ft. *t>|SMil 9ttOTitfTa*»4,ftO» 5 

o^y/xbD-i.sjgoKiit^ni.. dn^/Hr 
zrttM 1 7 a*j j: v*mm 1 9tii 0 , mxmnj > 

yj'f < 7a. . y H (SJ2»A..y H ) wSBirn-fe^-CiSw 
ftdlftHW^KOSMfclS (UV^T^ttA-K 



TJMIU a- ham rxi 17,1 7 kffliMWSrC 
C 0 . A- 77« 17.1 7*>8»H* 

mwt-t&z t m±t h z 1 *«t* « . 

[00 67] !5fEA-KAM7*7»l 7, 17tt.il 
fR. 200~700jJ-y/Xho-AggcT)/f$i:$ 
ft. <yUli\ Co-Pt^Co-Cr-Pt^ 
Co-Cr-Ta (nrt)VY-9xiJ±-?'y9)V) 
tcZZ'ffifSLZiXhZttimtLW firfEA-b'A 
4 TXfS 1 7 , 17#. ^Xl#|6jteHHfc3*iTV** 

£ k 1\ fiiri£7 y 1 4 coaHto*. 0^x 1 *r6] 
WlttMvO**. iftCfcO. SilE7'J-«tt«14 
<^a»«fl:fc1iffiSS2<0H£«tt« 1 2 coH^Kftt 
*<9 0St'3S^tSRI«tftoTOS. 
[0068] lifieA- h'AM TXfi 17. 1 7tt, HIE 

7 u -«it« 1 4 k p] turnaifcKasn . wiE7 D 
-ww 1 Amwnnzmiy y-ww 1 4c7)^w 

A-FAMTXJ117. 17cT)±ffll7b, 17btt. 
7y-iKttJil4O±ffil4Aj;0t*«l 0*»4>tth. 

a — KA>r r^s 17.1 7<oTHtt, H5ie7 u-aa 

«14cOTffl«t0i>S«l OfflcofflBlc (-rft*>%. B 
lTttTWfc) EB^iiTV^l.. 
[0069]m®118, 18**. A-HAVT^iSl 
7, 17<0±ffllC. Cr, Au, Ta. Wfrt>M1RZtl 

mx-mztix. mmfoi6<\*>xmfi!L£5-z-&, z 

ZX\mmmi8. 18bLXCrtiffijRZtlX. Ta 
*»<5>s5r4+ISMil 9±(cxt^^;ujS*t*iktc 
«t 0 tiS i 1 1 J: 0 m^fitfflSrffiM-ti. £ k * 5 

[00701 019. 20 \,z5r<tW&<F>X f VA';U7M 
IMHfTlcti^Ttt. ttffffl8. 18*^«1*16 

r (is^ieiMf*) *^0*Y*iS]tjK#*^i.^>ni» 

fc . 7 y-BMW 1 4<ottftJ4. l^X 1 UMfrbYH 

isicsaws . s^BBit»wi 1 3 1 7 y -a 

ttll4k<0»fflT, O^SGMHSSatCioT^t 

y^ficff l fcfcuiB^ottajwe £ * £ k (c i y . «m 

[007 1 ] ZZX\ *«6fl(:tiutli ±IEcoJ: 

a tcHuiea^s^ v?-v9 mmwcv w < ^ m > k . 

fflE7 'J -JSttJl 1 4 OiiSA s ( x 1 0- 6 ) k 
ZtiX^hZt CJ: y . xe>'A/P7S«l««SBIH t t: 
tJ^T. 7y-©ttll4cr)^»)lK^|6l* < . 52M» 
*fcJ: 0®^?K14il 1 20ffljeBMtfrl<fl»cWL,TllHEL 
^•f<ftl»£k(c«t 0«^t*««aafl3Mlt:J:ftfitt 
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5£tt (instability ) (T)WMk &l>A7P7VVf -tf V JA 
X&mS&h £ k m&th Z k tfX'% h . 

[0072] xmwBozvy^ymmmm^izti 

vvc, *<0±T»W (Z*m> HHt=U. 03 0, 03 

5 3 . T$*> •/ Tl 2 5 4 » ±8** f-rm 2 5 6. 
fcitf, ±$v-^HH2 5 7#, 7'J-«ttll4tf> 

wmim (xi-Ymrt*m) fc»*3*iTn*. £ 

fife, T«S"-rt'HH2 5 3, 5 
_tSP^f * y 7'« 2 5 6 . ±a5^-/P HH 2 5 7 
TV^J&Wi. ABSHCJ^THftMBRSflTlr** 

(xh^TVvf h^fa) lc9BW>** , H*«fc 
lifcfc .Iflfe, TS^-^H«2 5 3, T8 
*f + -y 7*1 2 5 4 , ±»¥ + 7 712 5 6, ±»^-/P 
HH2 5 7fcjW^TV**a*BW»tt«fcttW 
6. -e^tem, 7'JH8tt*14rtfctiVvC, ±fB<0K 

Htaai*iSffii-*ik36 r 5ritt ! a:4. 7U 

-@EttH 1 4 *>«WW\ «BW«X^7 ?&ft«£0mi 
[00733 fcJIT, *"MHfc«6*tV>^7lMW 

[ff2Xte(HII] 12 111 *»«<0ff2Stat»JB<0^ 
t^A;i/yffiS»*p&E»«*t<o»i<diii«*»feJW: 

fe, tfhAl! (Bottom type ) nisV-bTi -y^7xU 
t> K§? (synthetic-ferri -pinned spin-valves) fc £ 

^, 019. m2 0{zinUzmimtmmkm^ik^ 

[0 0 74] 02 lCfcWC, fl^Blti, A'-y? HI 
X'ht. ifVN'-y^H«Bl«. H2llc^-J:dtc. 

me 7 y-swti 1 4*>±jcwtfe*u :w<* 7 hji 

B10±£(2. Tafc£T»JS§*lfcttMll 5#»* 
§*lT, »Httl 60q*jSS*i"O*4. a' 7 ?K1B1 
li, Cu^coAfHsffW. ^«ttlWff«3&»fe*0. A 
u.Ag.Cu, RuSp*»fe*4»*>fejffiR**lfctm 
frfefllJfcSfl* W*.tf**>BOT0*5~2O 

[ 0 0 7 5 ] 03 , 4 (i, *HSfi»©tfc(tl.85mS^ 

c7)fi&HA s (xio- 6 ) tdOafflfeSrfHfibi. #H 

(um) fc , fifB7 U -ttttl 1 4 W3R^K§*|6lOTa 
lAs (x 1 0-6 ) ^tt0ffl03tC&£ (Tw, 



AsJtStipC. ^(B, (0.3 5. 8), ACi 
(0. 3. 12. 5) . jftD, (0. 2 5, 18) . £ 
Ej (0.23,20), £F, (0. 19, 20) , 
£G, (0.18,20). j&Hj (0. 1 7, 2 
0) . jSI, (0. 1 5. 20) , £Ji (0.13, 
20) , ^StKi (0. 1. 20) , £L, (0.1. 
9) , j^M, (0. 13, 5) , jjSN, (0. 15, 
3. 5) . jftO, (0.17.2), jftP, (0. 1 
8. 1) . jAQi (0. 19. 0) , £R, (0. 2 

2. -2) . jAS, (0. 2 5. -3) . jftT, (0. 

3. -5) . AU, (0.35,-6.3) XmitlZ 
9mft<7Mi,zmMZtilzkWX'%, zcn^mxhh 

0. 3 5umttT<DWtkhy-y-7mcO<\-vV 
ttZ&WX. H^WKOS^^c^tt (instability ) 

mmt^m^n^.m^mmh±xx o#2 i 

[ o o 7 6 ] $ fete xmmmiz&^x , mfia^MS 
±Y?-v7WimmTv< (um) t, uia7'j-Ktt 

HI 4<0$MA s ( X 1 0-6) J6tffflB4fc#j£ 
(Tw. As) X'*rf£olZ. £B 2 (0. 3 5, 
6) . £C 2 (0. 3. 7. 5) . £D 2 (0. 25. 
10. 5) . £E 2 (0. 23. 11). j£F 2 (0. 
2 2, 12), ,£G 2 ( 0 . 2 , 13. 5 ) . j&H 
2 (0. 17. 16) . £I 2 (0. 15, 17. 
5) . £J 2 (0. 13, 20) , £K 2 (0. 1, 2 
0) . £L 2 (0. 1 . 9) , £M 2 (0. 13, 
5) , £N 2 (0. 15, 3. 5 ) , £0 2 (0.1 
7, 2) , £P 2 (0.2.1). £Q 2 (0. 22. 
0) . ^R 2 (0. 23, -0. 5) . £S 2 (0. 2 
5 , - 1 ) , j£T, ( 0 . 3 , - 1 . 5 ) , j£U 

, (o. 35, -l. 6) xmtti&timft<omiz®%. 
zti&zttfxz. z<r>mmx'hz>k. niz, 0.35 

«3i*^3cStt (instability ) £ £ h tSSSWtW 
©Jt-SJi-efc, ffimWff^N7-y71lco$(]fflIc7)±Tlifji 

^a- hv\M rxawaraatftx jswtfcA- ham 7 

[0077] Huie7 i ;-©14)11 4<7)H5'y?itl^r(6]C0 
<B^ai:^S§^^ai:* { B&l : l=flr^L3 : 2<7> 

#0. 06iim-0. 4jum<7)tEHtS^$ill). 
[0078] 3fs^fe^®COXtyA*;P7*SSli^t*5 
vvtti, m«i«l 8. 18* l fe««*16t-t>'Xl;»iE 

s-4xfeiis. mmmm*hm*Yi)mz®Rm 

ifeflSh, 7<J-«tt3ll4f)«ft:tt, 0^X1 ^Tf6] 

fr?>Ymiz$mtz>. znk*coimmnmi3k 
7 y -ESttJi 1 4 1 ^^ffir, ^wsgm RMkiz x 

0, wa&mmfci. ^mmm^mm^mta 
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[00 7 9] A v ^HJiBlKJ:oT. K^fflc 

m&Mfri-b+XVy (±.fo*ZV> : up spin ) 
<rm=f-{ZH^h^UMiU (mean free path) £Otf 
U V->^§Xt°>-7 <i)V9-$& (spin filter effe 
ct) fcJ:g*tfWW7OTBSHH=*$kvt. *£&A 
R/R (JSfiSWt*) 35*»4»*t. K^JKfeHKbKWJCT* 
*4fc0>k-*-*.rka t TSS. Z\Z.X\ iJfiOVN'-y^K 

(up spin ) ty^y^.h°>- (down spin ) i028SO 
W^SM (mean free path) COffiSUfcfl LT 

[0 0 80] ^xaewpcowni. WJ0$*ift 
-11141 1 4 k «o*ircm:ftas. v u 7 'J -B&ttl 1 

x-hh. T-yTzv>m?iz^xu.. Kumft 
i,z£*}X7V -mm 1 4 coafl^riftfijfliisaBtt* 1 2 

«O8Hfc;tr0l k W«!Bfc=Sr -> tz k S K . ?N3ttt#CJ| 1 
3 *^ 7 U -GSttl 1 4 fc»Srf 4 WSjWSK =5:0 . 
^ Sr^-O^. ClftfcStU JMB8*t 

ct o r 7 >j -att« 1 4 v/wttwm&mm 1 2 <o 

HHfcfr IX WlWfrfe JWtt* Ctto T . #B 

tt^mi 1 3 1 7 y -nm 1 4 k wiwrciHLSfi* 
wwflttD u r^ne >VF<wm a *ff 

v%F?mn a *ffi§#^ >xf vVtm** a iff 
SKEJt^T ** < SWfc U frg***** < - k 

^COiS^JftSi^ft^ ( AR/R ) < . 

[ 0 0 8 1 ] Z.Z\X\ 7 U -«ttl 1 4 £A.y ? K1B 

igfc^T 0 , A'.y ? KlB 1 0>R/?fcJt0l LT T -y tf 
f (AR/R) ££*)ft±.2it&ZktfX'ZZ. 

[00823 xmtmBcoxvy^rwmmmnzx 
tat, 019, 020 tz^tm 1 ns^®(c*3(t4 x e 

w^7l!liK*^ fc|B|«S<0»*«:*-ri k fc ifc. a' 
$3l(c £9, #tC7'J -fitttlAWv **£fcKSU6fii3e 



fl* (AR/R) iX Oftl.Zlt&ZbtfX'Zh. 

[00833 ifc. 7'J-«tt®14c0ISMll4h7-y 
?«ar|ftpfffiTw (jum) k^jSS^fiOfifcMA s 

(x 1 o- 6 ) k#. ±K^ttfc:lftJgSivo>*fc*>fc:, 
S£^<9£*^£jEtt (instability ) £ttR)D$tf 
k& Lfc. m^h y >y ;i(0\7 HtCtJV^T t&g 
&H±tB}j SrWtt-r i -T k A*?!* 6 . 

[0 084 3 fc*s, *S8tUB»co*«rfe-W5»^C*J^ 
Ttts H2 2K*tJ:dfc, EEBtttl 1 2 

11 2*>SIJgBHbi. R$$68ttl 1 kOTSSSMS^fcio 

4^k^T'#4. 

[0085] OT, xey^P^SijMBB 

[*3SO«BB] 02 3 tt. *j%^>« 3HJ»eiB^ 

^h^S (Bottom type ) CO^V-fer-f 7?7x'J 
tfy KM ( synthetic-f err i -pinned spin-valves) k§ 
, 02 \l,ZmL1z&2$immtm:hiLZ\b\t. 

A'vn-iBi izwixmrnmrns 1 ^istt^^. ts 

mmmcoffiimmt Kmt&mmmiziim-om 
zttixummi-i. 

[00863 023tfev^T. flF-f S Hi, MffiKWl 

x-hh. zwmmmmsut. m23iz^txoi l z, 
mi7 >) -mm 1 4 o±cRtt&*u ^^imrwi 

s io±tc{i. Ta*k"C»*S*lfcfi«l 1 5jWBJ« 

[0087305, 6ii, *mmmizmz>msm>k 

b7'y^il^(6)-^Tw (/im) k, mi? 'J-»ttl 
iOSSSA s ( x 1 O- 6 ) k^«H$r*-r0T'J>i.. *^ 
i»Kfl8t=*S •< , otIBBPS£ h 5 y ? B*|6|^i£T w 
(Mm) k, Hgfe7'J-«ttli7){aSA s (xl 0" 6 ) 
k*\ a^f0iSEl5C#jfi (Tw, As) TWctd 
,SCi (0. 3. 12. 5) , &Di (0. 2 5, 
18) , jStE, (0. 23, 20) . jSF! (0. 1 
9, 20) , jSG, (0. 18, 20) , &Hi (0. 
17. 20) , jftl, (0. 1 5, 20) . ^CJj 
(0. 13. 2 0) , AK, (0. 1, 20), jSL, 
(0. 1 . 9) . jftM, (0. 13. 5), AN, 
(0. 15, 3. 5) , AO, (0. 17, 2) , AP 
, (0. 1 8. 1 ) . £Qi (0. 1 9. 0 ) . £R, 
(0. 22, -2). AS, (0.25, - 3), AT 
, (0.3,-5) •CH4fi*ttfflrtfl>«cR5£3*i& 
ZttfX'Z. Z<?>®mX'&lt. mz. 0. 3>umWT 
COWS, hyy ?ifg?)^ y HCtJV^T . W^mcOM^ 
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*£5£tt (instability ) &fffl 
*B«t*±T\J:'3#*U\ 
[00883 *H»®(CfcV^T , ttiaa$vPf£ h 5 -y 
7H3n6nti£Tw (jum) k, 1uie7'J-Mtt«coiaffi 
As (xiO" 6 ) ttf. JRftBIBH6fC«A(Tw, A 
s) T*tJ:3tC. £C 2 (0. 3. 7. 5) , £D 2 
(0. 25, 10. 5) , £E 2 (0. 23, 11), 
£F 2 (0. 22. 12) . j«Gj (0.2.13. 
5) . £H 2 (0. 17, 16), £l 2 (0. 1 5, 
17. 5) , £J 2 (0. 13, 20) , £K 2 (0. 
1. 2 0) , £L 2 (0. 1 . 9) , £M 2 (0.1 
3,5). £N 2 (0. 15, 3. 5) . £0 2 (0. 
17, 2) . £P 2 (0. 2. 1 ) , £Q 2 (0.2 
2.0), £R 2 (0. 23,-0.5). jftS 
2 (0.25.-1). £T 2 ( 0 . 3 . - 1 . 5 ) T* 

T*6 fc . Hffc . 0 . 3 ju m OT</)S£ H<D^ 
■yRCfcWC. Bife&ff^MA^^tt (instabilit 
y ) *Sfcfc»*Wfc«liH-6±fc. 

[0089] *|SiUB!Bfc*J vvt , S Hi, 

Pin ) weaWE^CfcftiT^aWfS (mean free pa 
th) £<OtfU VvW9>*«BR|«MI (specular effec 

t ) tziQzvyjtoTWimmzii^x* *£&A 
i 0 . JWKeflWfctcJWJTS * i<0i t*Cl i: **T'£ 

4. c^MfflRWls icoJi${i, io-400^y^ 
*bn-AW^c^3h*£fcj&«#*L<, J: Off 

*L<m o~2oo^-y^xND-A<7)KHtcis^$ 

ft* i ti?X'* * . iOMHRStlS 1 1 0 

£>J8US#, »<»*fcftkv 1 fcHWc, 

sMffiBtt ixmmh^^tifim^ixLtw * 
*<£t*. iffi^ffiiOiffuffitcf&g^ft 

*0Jiy. ^-y KWJHKf&WSTt L<*v* 

[0090] £tf>J:3fcRj£tS£i:{cJ:9. MBRit 
IS 1 ti, 7 U-«ttJB 1 4 hiMlS 1 



(SO) )02-l 6381 0 (P2002-163810A) 

1 4 lt # r -y r x fyco^m-? , 7 y - 
ffittl 1 4 fcitffiKIJJf S 1 fccoflfflftifittJ^T^e 

at* J: a ic. v^«9>s«siRi«fc3i^s%t. 
[00913 immi-iAt'ycDVimzmi 

jfc**R»8-fr*fc*>lc, 7y-«ttll4killBRIt 

15 1 k«WBWpy^AHWi«B«t6ii:. t 
7 y-«tt* 1 4ttftff4IWf|rc**«>t« 

l , itssats s 1 imnmz&mftx'h hzt mm 
x-hh. 

[0092 3 Zco®%fkfrZffitz?imttWt LTIi. 
HWIfflSil^iWK, mm. a-Fe 
2 0 3 , NiO, CoO, Co-Fe-O, Co-Fe- 
Ni-O. A1 2 0 3 , Al-Q-0 {ZZX'QitB . S 
i, N, Ti, V, Cr, Mn, Fe, Co, Nifrk 

affisfu-waj:) . r-o (;.r-cRi±Ti ; v, 

Cr. Zr. Nb. Mo, Hf, Ta, YlfrkMBiZtl 

limit) mcrmfcm:&mhzktfX'%h. z<n 
x 0 tcwmimmMzx ot, mmmm s 1 m®. 

•?&ZttfX'%h. &tz, A 1 -N, A 1 -Q-N (Z 
ZX'Qi±B, Si. O. Ti, V, Cr, Mn, Fe, 
Co, N i »t>WRZtl&-jffll±) , R-N (ZZX 
RliTi, V, Cr, Zr. Nb. Mo. Hf, Ta, 

wa>$>aiffis*i* i«ja±) ^<oa^TO*»fflt*i 
fctTOrc. iiia*a«*»*c:t*fT'S*. at. s 

HRStl S 1 1 LT « - F e 2 0 3 i O^r t" COK^m 
tt*SrffiV^3t«^fctt. hVN'>f T7JB 1 7<D*>£>9 
(C7y-«fifl|14<?)aMk*0^Xl*T6ltC»tT. A* 

[ 0 0 9 3 3 zzx\ 7 y -isttfl 1 4 OHtrte^tt^ 

<11 3tcJ$t=5rV>{SatcMffiRSt«S 1 £««t6 

t , i vmmmm s m 7 y -ssttjg 1 4 1 <o^Etc 

fcWt^fyy+/^l§ML, 7'J-attll4 + 

2:»«rr*r-yrxey<oe^«^iS:, ^ty«« 

^«#§*/c*tRW^ii:*^t* ? -C'#, Ty7Xf 
yog^B I F$rafflR*N-*^t*^lgt=5:0. 7 7 7 

x ty^fiww^asfifiis t>miftz t # 

T**. O^O, Vvbt9>*fffflKafttUfc (specular eff 
ect ) tmiZlt&Ztij'Kjmt*'). ^tVtC«»L 
fcteiW^ Ccfc(tl,^i*ffS^fi : SII* { $ 4>K*6 

^ct0f6]±$^*it* { T'§*. 
[00943 4*»»JIW>xew^73Bill»Tt J: 

nar. 02 i{c^t^2Hifi^©fcfe(t*xtyy^7 
SfiiKR^r t Piaco^*^ #t* 1 1 1 tc, wmmm 
simmtix^hivto. mmzMwmzx nmm. 

mm ( A R/R ) ££*)fa±.ZitZ>Zt * . 
[00953 7 y-BMt« 1 4WlK»IESh5 -y 
?MtSTw (/in) fcffiSA s (x 1 0-6) t 



Patent provided by Sughrue Mion, PLLC - http://www.sug hruexom 



(£1) ) 0 2- 1 6 38 1 0 (P2002-163810A) 



^££tt (instability ) ZmoZit&Z t&LK, 

m ^ 7 v 9 boa, . y f ttj v vt t «fifK*ii4aj* * m 
i o o 9 6 3 ot. *»^tc«4^ew<;uyis»«a 

CJB4Htt»»] 02 414, *3fflHfl»43aBB»*>X 

#h.A3> (Bottom type ) cOvy-fc-f 4 7?7i'J 
tfyKS- (synthetic-ferri-pinned spin-valves) b $ 
ix, , 02 1t75Lfc»25ltt»JBi:P i SrSi:i*tt. 
ttBRStJBSl. S2*WtfcA, *3«fctf, 7'J-Satt 

[0097] 02 4tlSv^T, flF^Sl , S2(4, ffla 

wmmx-hh. z<r>mmmmsm. &2 A&tti 

0 C, »n'«v 7 b"«B 1 (07 'JHKttJi 1 4 fcRttH 
W±fflK«iHR»*Sl#I!Htfc*U 02 4 3 
HJBBHg t RWC . i ^ItfflRftfS S 1 *>±fctt , T a 
$rifC#lS3rifc«H*l 53WK*$n-C. «JW*1 6 

1 2#2H*ia»<->$:*»ai:3*l. 02 4^-f Jo 
fc , 2 ^H^iKttl 1 2 C HffiRttJf S 2 J; o 
T*OMW2ri6l (H2 4t*}ft*±T*-W) fc4HRS*l 

t> z«*>^^sifjit$iiTv^ 0 mmmms2co 

±T»H£BMtll 2C . 1 2C" {4. 01 9fc*t 

« i &mm®%mm 1 2 c t B&Hgwtraw^fr 
iiwtsn, ci^ii^ttsi2c' , ssaattJi 
1 2c" <ojws*>£fw. 01 9t^rr»iiesa®JB<o 

HSilttJf 1 2 C coBmMff t m L < J: o t£5£§ 

[0098] HHRitJBs 214. mmmsms 1 1 

fc, H5SS1M1 2C" fca4HBttifi(c*svvC;K?V3' 

1 2C" SrSULTSfcT-yrxtyeoeSWI^*. II 
SfflEttl 1 2 C " t HfflRWl S 2 t *>W8ftififc*iH 
T 7, y com fc L fc * * RSt 8 ■£ I. £ fc #T & . 
T -y f y n&WVFF CO^ U *fr S £ £ £ (C$£(f L 
T, BtraiL/cJ:3vC. ir^»9>ij|iBR»S!MR«:^. £ 

£ , mmmm s 2 #7 y 1 4 t*f ixmm 
lesftRtftotetito, y y -B&ttl 1 4 

timm^m^tmmcommmm^m^ z t 

[ 0 0 9 9 ] 07 . 8(4, #lltfc«c:fctt£E^W£ 

h57? mmmr w ( /z m ) t , ifriB7 y -mm 



commx s (xio- s ) fcottHfcjictBT**. *n 

fW^fc^T, «IE««iE«h5-y^S^ri6nJ1£Tw 

( /x m ) t , v -mmcom? mirmmM a 

s ( x 1 0" 6 ) ttf. «SWEBB07tC*j*[ (Tw, A 
s ) "CS^idfi:. j^Di (0. 2 5, 18),^E, 

(0. 23, 20) . £F, (0. 19. 20) , ^iG 
, (0. 18, 20) , £Hi (0. 17, 20) , 

Ii (0. 1 5. 20) . AJi (0.13,20). 
j£K, (0. 1, 20). AL, (0. 1. 9) . jftM, 

(0. 13. 5) , j«N, (0. 15, 3. 5) . £ 
O, (0. 1 7. 2) . jfl[P, ( 0. 1 8. 1 > . j£Q 
, (0. 19, 0) . jARi (0. 2 2. - 2) , £S 

, (0.25.-3) THsnsagfflrtwetsjgsn 

S^k* { T'&, >r£0^HT"$>?.k, «fC, 0. 2 5//m 
*^3c«tt (instability ) £fflWl,0-3«gK ! 8r?S£ 
[0100] *HSfi»®tfcV^T , f)ifi«mB£ h 7 -y 

^«*i6pj-ffiTw (w) t. mtzyv-wmms. 
as ( x 1 o-« ) ttK mmmm8iz^A <tw, a 

s ) X^i-XolZ, jSD 2 (0. 2 5, 10. 5), * 
E 2 (0.23,11). £F 2 (0. 22. 12). 
£G 2 (0. 2. 13. 5) . £H 2 (0. 17. 1 
6) . £I 2 (0. 15. 17. 5), £J 2 (0.1 
3. 20) , £K 2 (0. 1. 2 0) , ^L 2 (0. 
1.9). £M 2 (0. 13. 5) . £N 2 (0.1 
5. 3. 5) . jSO, (0. 17, 2) . ^.P 2 (0. 
2,1), ,6Q 2 ( 0 . 22. 0 ) , ,6R 2 (0.2 
3, -0. 5) . ,£S 2 (0. 2 5, -1 ) X-m&tlh 

t , «f 0 . 1 3 M mlMT^fl^ h 5 -y 7 fiS^-y H 
KfcV^T, ffifeftjBOS^^^^tt (instability ) 

•y 9^mm<o±xwM^- Y>u rxmcommt 

xKJW»fcy\- h'AM 77.1 Loo. 

[oioi] xmmmmcoxt-yji/iTwmmmT-izx 
tt>(c, 8^(c. mmmms2i:mf^zbizx*) , 

ffifit^-IW (AR/R) SriO[6]±LT. $h7-y? 
ft, «E««*fttc*fJSt*ii:*«ri6k**. 4fc, 
7 'J -®fi« 1 4 h 7 -y 7 Ufi^Tw 

(um) tMAs (X10- 6 ) k*«. iJ20jiC»5t 
3tl-Oi&£«>£, H4iBB<05*^1^c«tt (instab 
ility ) ?rtiSP§-li:SC:i:'5:ltc, »v^5»?i^ 

[0102] WF. *¥ffl£&bx\zyrfi\s7Wimei 
MS^fc J: VZ COX h° w^^aSHBaaBR^Srfflifc 
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v794T (Top type) b Ztlhi/V 7 )\>X\ZV 
[0 1 0 33 H2 5fc*JOT, fir* Hi, aHKK±fc» 
8S1415. ft8tt*«Jf4. H£B*ttfl3. KSfcBttJI 

2, «H*7)Wit*sfu ^£>. ran. 7»j-« 

1415, #ffi£3MM4* H5SK14J13, R&5814/1 
2, «H17ML BffiB»&»fc3*l&Wltt9*#ttl, 
TVi|>, £<y)fcl#9<0fSW;:{i. >M TZTi&M6A 
k. y\-F/\'4T7.16Bk. «f|ae6Ct*«S«S 
ft. +ia«6Ct(i1tffil8*^|JB$<XTV^. A-K 
/N*-f7*Ui, Hfcfcwc, XlUftimfcZtlXtS 
9. ^iitciO. 7'JH^H«J8Mfctri6ia*, Xl*|6j 

[0104] sfetButRws t . fnes^iatt« 
2it, mm#9$»$&mzt5^x. 50-300*^ 

Xba-AggcoifSkSft. PtMn^itMSil 
l>.rk* { $?*U\ PtMnMIl ft**>*>S3£«ai4 
It IX&RZtlX^&N i Mn^fFeMn^ 

ffiEPtMn^&fcfUT. X-Mn (fcfc'U X(i. 
Pd. Ru. I r. Rh. O sCOo IbfrbWRZtlh 1 

aw7c*5:^-r. ) ^x'^tih^. *>s^ii, 

X' -Pt-Mn (tzfzt. X' «i. Pd, Ru, I 
r . Rh, Os, Au, Ag. Cr, N i . Ar, N 
e.Xe, Kr(r)oh^hWR^tlh\mttz\t2mA 

[0 1 053 ffiffiPtMn^*jJ:lfi9EX-M 
n <7)#X*Ztl& £&lZt$^X , P t & 4 X# 3 7 

■^6 3m?%v>mmxbizttfmtu\ xmti 

<ti. 4 7~5 7ffi ; p%<9&HT*&3>. Z1X\ mzM 

&±&ffl*th. ZkiZtfc. X- -Pt-MnC0^T' 
OkZtL&fr&lZ&^X, X' + Pt*<3 7~6 3Jg^% 

omxb&zbtimti^. £<omi<\i. 47- 

5 7W.=f-%<7)ffl8iXhh. Sfefc, fflfiX' -Pt-M 
ntf>*"CiF;&*l4£aJ:l/Ctt. X' #0. 2-10S 
^flSSfflffc * .1 i: #H* U \ fcrtf U X ' # P 
d. Ru. Ir. Rh. OsfllSJSUiflflteli, X' 
HO. 2-^-4 O^XVfflBX'b&Zttmi UK m 



te^mmmithRmmm 2 ; k h . 

fc < IC, P t M n&&TbtM . 4 8k A/mJilk. W 
itf, 64kA/m£*fcU3»*&IW£*U flfrte 
£&S&-&fi£#££: d 7o y * > 3 8 0 °C k ©6 

T « v MWifcR»»tt* 2 £ k #T'# £ . i tlh 
<r>&Mt. imitz££Xli^mm%com>±imm 
(fee: f£F3gft#a|*fc cmttHtfi) T»4 

*\ .^aatci 0 , c u a u i ? a rcomi^m^iE 

Xffiik ( f c t : aN/cft* 0 . 9 ) 

[0 1 063 IM&14«3<i. ttflM£tt<08Rft>&& 
9. IrUtf, Co. N i Fe^ CoN i Fe^, 
CoFe^l CoN i£&%b'Xmf&.Ztl. 10-5 

o*>^h D-Ag^<7)Jl$ k 2ft*> i k tfftt L 
<. SJ9KttJI3(^ WttfCo*^^')'?-^Pf* 5 3 
0*y^hn-AtS«3<t6. ^C7)[l^lltta3 
»i. R?S^14il2tc«LT«$ii, 8»*T^-^ 

«tW2k«ffiiifc:TX8aS^B* (3cjiM*tt8l*) 
4%tU CT^.tt'H2 5t*tJ: 5 fe. M!Effl£B£ttfi 

[0 1 073 t?IB7«;-ettS5{i. N i Fe, CoF 
e. C o F e N i »^tel>ft4iJMIftfiVMiC o F e 
3£<DC o^fc N i F e ^<7)«Jf)Kk *<0JRW 
l 0~5 0^-y^xho-AO®HfclSS§ix. i 
O0^L<ti. 2 0~3 5^>-^7.ho-AO®ffl(;iS 

[0108309, i ott. *^itje®t*j(tsfi^;ff 
icojs^as (xi o-6) ba®miw?mx't>&. * 

w Urn) k. HlB7U-«ttl5<oaffiA s (X 1 0 

- 6 ) k*>\ aswBnma9t#j« (tw, as) x^tx 

it. jSF, (0. 19, 20) , jAG, (0. 18, 
20) , XSH, (0. 17, 20) , £1, (0. 1 
5, 20) , £J, (0. 13. 20) , £K, (0. 
1, 20) , jftL, (0. 1. 9) , jSM, (0. 1 
3.5), £Nj (0. 15, 3. 5) , £0, (0. 
17, 2) , £P, (0. 18, 1 ) . jSQ, (0. 1 

9,0) rHinsttHrtwetSffiSits «i k* J x- 

i»«HT*Sk, 0. 19^mOT^S4; 

14 (instability ) ^WMLoOfMMrS^aj^^Wft 

[0 1 09 3 XmtmBlz&^X . MEKSlSft h 9 y 
^^ffiJ^Tw (Aem) k. 'J -JK141 5 OH 

IAs (XI 0-6) k^. ^ttilffi[110{C#^ (T 
w, A s ) T*ti 0 t. ^(E 2 ( 0 . 2 3, 11), 
£F 2 (0. 2 2, 12), £G 2 (0. 2, 13. 
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5) , £H 2 (0. 17. 16). j£I 2 (0. 15. 
1 7. 5) , £J 2 (0.13.20). £K 2 (0. 
1. 2 0) , £L 2 (0. 1. 9) , £M 2 (0.1 
3.5). £N 2 (0. 15. 3. 5) . £0 2 (0. 
17. 2) , £P 2 (0. 2, 1 ) . £Q 2 (0.2 
2.0). £R 2 ( 0 . 23, - 0 . 5 ) Xffl$.tl&& 

mmmmfeZix&zbtfX'Z. znmwx-b&b. 

mz, 0. 2 3ummTC0M±h^ vtWy^'V H£*5 
WC, S&iWBWSa^^Scjgtt (instability ) 

mcofflffl<D±XK} &&\- HaM 7Xlco$©Wt;x§i 

[oiio] immws4it, cu (M) t?*^* 

0, -e^KJUi. 2 0~3 0:*>'7'XHn-i4::|£j££ 
ft^l7ti, TaKtcl *<0*B5#. BHfcS 
futiMb)B7ai:S<i-CV^. 
[0111] A-f 7XT«!*6Att. *§ft§lfcJ:yl2ft 
KT* 0 . C r & i k L < . mi 

(2\ 2 0-1 OOtfy/Xho-AS^ »*L<(i5 

§fi4. ;<t4>^TXTJftl6A*jJ:V+IIWi6C 

*». \kiM<M yy?T<t h (#a^-y h ) 
arn-fexcfc£$r3ie»ws'*xh<owia« (uv* 

] j r-t ixmmh zttzx*). a- r 

AM 7*16 B. 6B*»^«rttJ^fc**£k£IS± 

-rs£k#T'£&. 

[0 1 1 2] KTIBA-KAM 7X16 B, 6BI1I 
2 0 0~7 0 0:*y7'XHn-ATO9JI£k$ 
*U fyUfcf, Co-Pt^Co-Cr-Pt^ 
Co-Cr-Ta ( 3A*/H» -?X3J*-f>?Jl') 

wcmtttiizkimtLK. ttz. friEA-HA- 

47X16B, 6B#. 0^Xl#|6lfcaHtS*VtUS 
i kt' . mIE7 'J -58141 5 coBMfc* 1 . 0^X 1 tfflfc 

MU.fcfiTv*. -ifac* 1 ?, siria7'j-fatt®5c7)S 

»58fl: k MfEII£E814l 3 <7«58<fkk i)< 9 0 j£T'£H 
tSW^k^roTVil,. 

[0113] HifiBA- bV\M 7X1 6 B . 6 B{i. HUlB 

y u 5 k r mmmzmszti. mi? y - 

58141 5 (OKW^rt CfrE7 'J -58141 5 J: 0 1) 
*#&£II¥k$*i&^k#JiF4U\ *fc. M2A-K 
AM7X16B, 6B<0±H (ffiRKtCJtM-tiiSiR 
*til<0ffi)li, 7U-5814150±ffi (*«Kfc*ri6rf 
£Bk£*HPJOffl) J:9t)«KK*>4>»Hfctaaat: (■$- 
0T-(i±ffll(O S&Zti, flifflEA-HAM7X 
16B, ®ri27U-ett«5<?)TiSkB» 
W I v ^7 U -58141 5 OTBi 0 i SKKflkofilBfc 



(•*-&*>*>, HTIiTHfc) iEfi£ftTV^. flJfiBA- 
FAM7X16B. 6Btt, H?fE7 'J -581415k 

BitftatEMs ^^Tfrieai*9 t«^s<iTv^& 

* 5 . ZZX\ r fne7 'J -58141 5 k R CKHaBKBE 
■§ftT«rE8MMc9kSte3*ij k(i, ^<ktA 
-HAM 7X16 B. 6Bt7'J-6S14l5k* { 5mW 
fc±«^3*iTV*4tt»fc»* U frlfiA- HAM 7 
7.16 B, 6 B b frte 7 'J -58141 5 k Otg£S5#Olf 
H&IE7 'J -58141 5 (0RJV(C« L V^*»£ 07 'J - 

T\ A-HAM7716B. 6BC7)±fflk(±. 
i£Q^<0iii£»*l/tv>4. Sfcfc. rgAj tll 
BWWfc±fc»&3f*iTV>*iHrJ: < , W.®®MlXtm 
t&ZbWjb-f. 0H^tfAM77Ttfil6A > TO 

[0 1 14]«ffil8, 8ifi, Cr, Au. Ta. 

l»^k* { T^S. CCTtt, «&«8. 8tLTCr*5 
Ta*^^r|,TO16C±tXt'^dr^ 
^KJIf * i k (CJ: 0 JMSfti. i k (cJ: 0«mJStaffl 
^ffiiS1-|»^k* { -C^4. 

[0 1 1 5 ] 02 5tc*-r^Jt07h'yA>7SIS^58 

S«^4i*o^4. ««E»«**»feEI^Y*iflifc:»» 
^MD^nSk. 7U-6814l5 068^(i, H^Xl^ 

7 'j-t8tti5 b<7>Rm&xw$&mm4 bmm 
tttff Lfcfiaps^aajwec: a i k c x <o , «suk 
[0116] ^mtmm^^y^/i-yMmmm^zx 

iltf, 01 9£v>L024K*1-SSl$rV>LSS4&tt» 
JKK:fc{t47 ty^TfflWHHF k N«^NR»»t 
hZbtfX'Z. m&im (AR/R) SriOlftLhU 
•C, ft H 7 -y ^ KiE8**fl:fc*fiS't * C k 
btch. ttz. 7'J-iS14l5c068^B4H7-y^^* 
r6]i-}STw (um) tt8SAs (xl O" 6 ) k^\ ±IE 

(instability ) *«WmS*6i i^LC, ftV>H5«y 
7*10^ y H(Cfc^Ti>£^ll±tli^lSrig«t'SC:k 

[0117] OT, *»Wt:«&^tw?^7mil!t« 

mms^^ -y h o^ 6 gjfign* . Emca^v ^ mm 
[^6mmmmi H2 6«. *^om6H«t^®ox 

tyA/P7'SfiHR«ft*7 £iE8«ttk o^i^ffiffll*^ 
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■t%5mi&mB<vi><?>t®mmv)h-vT?j7 (top ty 
P e) t^tih^yyivx^y^ivvmmmmm^t^ 
ti. ttmt&mmzn. wi-m^m^mm^ 

[0118] ^mummcox^y^uymmmmM.m'f- 

mnmituft t Kwn izw.it%ftm 1 t>titz& 2 <o 
m%mm t . u mzLW&m^®.? x y a«« 

evFIS (synthetic-ferri -pinned type ) bZtltzti. 

[0119] *Sgtt9HMc£Vvctt. C u (Id) 
*4#«ttlWl40).t.tC. SSHttS3A, 3B, 3 

c*qBjssnrv^. £<oa$g«ttJi3A. 3B. 3c 

3 C t , ituieS? 2 <0E5£8£ttl 3 C <0±fcgHBtt+IBW 
3B£^LTJ&£$il, «EESS2tf>HiaKtt«3CW« 
ft* t KTff fc«(fc»rtjWli fcfifcSS l *>HS08tt 
JI3 A i<»MBl<OSI€attJB3A(?5±t 
14, PtMn££>K>$r*E3*«tt«l 3*«Six 
i. »lfcJ:tf»2«BlJ6«ttl3A, 3C14. Sfttttt 
flttHtftft^fr 1 ). Witf, Co, NiFeM, Co 
N i F e£&, C o Fe^, C o N i 

ff#<0^tf4 0#V^Xhn-£gK<OJf3fc 
$ft4ik*«IF*L<. *l«HSettJ13Att. 0i£ 
tfCoA^&O^BIWl 3-2 0^>/Xho-A 

WRjgs*i. »2*>Hsa8ttH3cii, mtaco&t> 
I.. fjie^?att> : t'raii3B(i, ru, Rh, i 

r, Cr, Re, C uff)o*> \mS>h^\i.2W3±f^ 
[0 120] ^«SSlcDl]j£©ttJf3A{4. £&Bffi« 

2fcftLT»*sft. ww»7--/m mm) fcifrf 
Biifa^ioii£Kttii3AtR^iatt«2 

l . fyuwna^-f J: o t. mast 1 <7»fi8tt« 3 a 
<o»ita«. BH?Y*mt:Hjg3n6. b5kssi<t»ik 

tt«3A«lS8» BKY*rtifcHSgS*i61:, 
•WOT 3 B £ L T WArT 4 IB 2 c7)H^lSttil 3 C aft 

[ 0 1 2 1 ] m 1 1 . 1 214, #HI&»@{Cfc«-S®^ 



(f24) J02-163810 (P2002-163810A) 
Tw (urn) b. «B7'J-«K«5«|ff*SantI« 

as a s ( x 1 0-6 ) fc Baffin 1 mz&a (t 

w, As)-C*tJ:aC. jSG, (0.18,20). 
AH, (0. 17. 20) . Al, (0.15,2 
0) , jjfcj, (0. 13, 20) , AK, (0. 1, 2 
0) , AL, (0. 1 , 9) , AM, (0. 13. 
5) . AN, (0. 1 5. 3. 5) . AO, (0. 1 
7,2).AP, (0. 18. 1 ) Xfflttl&$mft<?> 

0. 18//mJ0lTOffifeh5-y^fi<D^«yHtl3V^"C. 
B&aTOSa^SJgtt (instability ) &#WWLo 

[0122] #HS8gJB£iiVvt , HffieiSmB£ h 5 -y 
^l^tSTw Urn) fc, OTE7'JHKtt«5*>B 
HA s ( x 1 0-« ) fc#. ffltWBffl 1 2KSA ( T 
w. As) X'^tXHz, AG 2 (0.2. 13. 
5) . AH 2 (0. 17, 16) . Al 2 (0. 15. 
17. 5) , AJ 2 (0. 13, 2 0) . j±(K 2 (0. 

1. 20) , AL 2 (0. 1, 9) , £M 2 (0.1 
3.5), AN 2 (0. 15. 3. 5) . £0 2 (0. 
17, 2),AP 2 (0. 2, 1 ) xm£tl&fflHiftcr> 

miz&feztmttfx'Z. zcommx-b&t. w=. 

&S»Btf>5*'«{»3F33£tt ( i nstabi 1 i ty ) 5: $ h [Z%)% 

mizm\t&±b. wmb9&mLV5v9&Mm 
<7)±xim%^- TAM<ommitx®smtz^ 

i±x\ iw&i^. 

[0123] ^mmm^xt-y^ymmmm^zx 

S (synthetic-ferri -pinned type ) t LtzZbliZj: 

W& (Asymietry ) m±X'$ h b t tt, a^lElijS 
«^fe^^O»»JO|OTC4*3Rgjgtt (instabil 
ity ) C0/SHt^l)A>^yN^-fe'yy^X^*^4^-|. 

«Stfl^b9'>'^(B*l>ntffiTw (Mm) kJKMAs 
(x i o- 6 ) k*\ ±E<ofiKK«S<xTv^fcftfc:il 

^»»<0S*^^Sffifi (instability ) &mDn2V$> 
Z b % U= . h 5 >y ^ -y HlwtJV^T fcsBBfc 
S4a?i s- «»t * C t I) . 
[0124] WT. *fHBfc«4^t>'^^7*ffill«« 
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T^aKfflSSOH^i, 7U-884Jf£+'kfcLT-ew§i 

14JI#-?-ii-?-*;ftjFM , i«6fi 7^7. tr W < 
/U71S (Dual spin-valves) i$ft.|>. ;<0fi7/W 

§ 7 'J -««W/^W8tt«OT/ilsaKttl<0C co 3 a 
Offl-g-*?** 5 2 mffcth tztbi' V<?)VX £ yA/PT'S 
SRaWW^fctt^T** R/R 2r^#T'# , m® 

[ 0 1 2 5 ] H2 it^xvviwiwmsmMrt 
(4. wufahTfiM 3 0 . s&mtm 3 1 . $ 1 com 

£Sttfl (T) 3 2. #tttt*l3IJI (T) 3 3. gl2<D 
S£ttttJB (T) 34. #Htt^m«3 5. 7'J-«tt 
S3 6. immW84 0. SS2<ora8ttJI <±) 4 

1. ^»tt*rai (±) 42. micommm® (±) 

4 3. K3Bttl4 4. fcct^Sl4 5<0JiT1»«$ 

/f 4 5 aT*<D««tt4 6<0H(lKli, TXTifiJi 1 
3 0a, J\-Y>U7Xmi 3 0. *P3«1 3 1 a. % 

mm 1 3 nm&ztix^t. 

[ o 1 2 6 3 n 2 nzKtzty^y'mmmmm? 

nS3UUSM3l. 44(4. PtMn£&T)M$*VC 
V^wi:* { ifSL<. &&WiPtMn-&£K{WT, 
X-Mn (fofc'LXli. Pd, Ir. Rh. RuWvf 
iTj6»l«4fcti2«JU:<07arC*4) *4V* 
(4. Pt-Mn-X * ( fctf L X (4, Pd. I r, R 
h. Ru, Au, AgWftlfrimttzli2m±k<?) 

[0127] 1uK7 U -mtm3 6(4. U^UfcH 1 9 
~H2 6fc7Kt»l~»6l5aggJBi:H*K, NiF 
e. CoFe. C o F e N i 3k&&frt>% 
(4C o F e §(0C o££i N i F e ££comi§!fc § 
ft. -fOStfftf. 1 0-5 0^y^7.ho-AgJg«J? 

$^®H(ciS^$n. 4 0»*U<(4. 2 0~3 5*y 

[oi 283 0i3, 1 4(4, xmtmmiztm&im 

ttflOfltSAs (X10- 6 ) tcO&H£*cfllT'£>l>. 

T w ( m m ) t . 15157 V -mtM 3 6 OfPHSSS 2r |6) 
OSMA s (x 1 0-6) ^ftUffllll 3(c#£ 
(Tw. A s ) X'Tjk'TX 0 (~. j^H| (0. 17, 2 
0) , £1, (0. 15, 20) . j£J, (0. 13, 
20) . (0. 1. 2 0) . £L, (0.1. 

9) . jSM, (0. 13, 5) . jftN, (0. 15. 

3 . 5 ) , £0, ( 0 . 17. 2) x-mtti&mftcD 



miz&fezti&zbtfx'$. znvwx-bzb. mz. 

0.17 m mJMT<0ff£ h y -y 7*|C0^-y FfcftWC . 
H*S»»<0S»^»3psjgtt (instability ) SrWJLo 

[0129] *08t#»fc« we . ffire«5ft?g£ 1-77 
^fltfflWiSTw Um) fc. fnE7'J-«tt«360 
6&MA s ( X 1 0-« ) t **. ^#0ffiia 1 4 ( T 

w, A s ) T*tJ: 0 fc. £H 2 ( 0 . 17. 16), 
£I 2 (0. 15, 17. 5) , £J 2 (0. 13, 2 
0) . £K 2 (0. 1, 20) , £L 2 (0. 1, 
9) . £M 2 (0. 13, 5) , £N 2 (0. 15. 
3. 5),£0 2 (0. 17. 2 ) X'ffl$.ti&$mftcr> 

0. 1 7/>tmOT<9S£b5v7li<7)'\-y FCfcWC, 
B^^WS^^^tt (instability ) fcSStSHI 

»o±-c#»srA- ham r^«««fflaft xiRjpsat 
[0130] zcoxvyj^ymmmgrn^zti^x 

t. B!ffEmiWllS)att« (T). 3 2cO«WtP,fc, 

^2coiisBaEtt« (T) 34(ommtp 2 t<r>mit. 
tsivmicoffl&mm (±) 4 3oju?tp 1 tm2 
co®%Bmm4i (±) commtp.bcojmitmi 
commmcomt p, > / (m2o@^iatt«co^ 

J¥tP 2 ) (4. 0. 3 3~0. 9 5. fcl.^(41. 0 5 
~~4<r>®WftX'b&ZttfmL\.\ S^fctt, HWJt 
#±IEiEBl*lT*> 0 . m 1 OH^ilttl (T) 3 2, 
(±) 4 3^RWtP,i3j:l«|S2WtiUiattJI (T) 
34. (±) 4 l<0RJitP 2 j&«l 0-70*y/XN 
o-A<0«HWC. 1 com^M.m 3 2, 4 3 CO 

fmtp 1 frhm2com i mitm3 4, 4i«iftp 2 

|v^ffi^ffl* { 2 *yyx bn-AJjLhT*4 fc . 4 
0 k A/mat«23«IS£»#£»* - 1 iffl&X-h 

h.^micom&mm (T) 32. (±)43tm 
2comjm&m (T) 34, <±> 4 1 towmt^K 

W^HBStt+IBWKT) 3 3, (±) 4 2co)i«. fcj: 
VR»«ttJi3 1 . 4 4^W£±&Ufc«Hrt"CaiE 
lclBW*ifc»:J:9. 5E^=5rAR/R (JSC0WW) 

[0131] /■WTXTtfcll 3 0ai4. mmm&XlS 

2 0-1 OOTTV^hn-AgJg. #4U< 
(45 0^>-^hP-^SjS<7)/f$i:$^. +0113 
la(4. M^(4*Ta*>/l>=3:0 5 0^y^Xbo-AgS 
<0BWkSnS. iflfeA-fT^Tttll 3 0afeJ:^ 
+1811 1 3 1 a(c4 0 . '&XUC04 >V?t< 7*A.. y H 
(S3i^-y H) ^jtro-feXT-fc^^^^^^T.b 
tfJWfclg ( UVdf *7<^-FK-? ) ^T'K?S 
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>u 7xm 1 3 o , 1 3 o t jaascDP^Ti^fcii#t5,r 

0 . ;n- F/<>f 77S 1 3 0. 1 3 0<VW$m&tf'£it 
t&Zb&XV. till 3 1, 1 3 1 i/Uffi/fcolST- 

jajattawsc: o , mus 131, 131 m&tfgit? 

[0132] fTlB^- 77.1 1 30, 1 3 0(i, 
9ft. 2 0 0~8 0 03j-y^xhD-AgSoff$i:$ 
*U <?U(f , Co-Pt^Co-Cr-Pt^ 
Co-Cr-Ta (3A';^-7dA-^^;K 

477.1130, 130#. 05^X1 ^fitCi&fbSiXT 

v^t-t\ Bfrte7'j-iatt«3 6c7)iS'fb* { , 0*xi 

3 6 ^SEBfiBtfb bW>2 CD\M%M\il§ ( T ) 3 4, (Jh) 
4 1 Oll^iS-(bi:*%9 0ST-XH-ri»MfSt^o-C^ 
!>. ,I<7)A-K/\M 77.11 30, 1 30(27U-18tt 

13 6 bm^mzm^tix ^tu£*< . 

4 7X11 3O*><i><9il50KttB3 2, 34. 4 1, 4 

£>&fi{iss- ^ 'j -6£ii« 3 6 1 «m 1 \ Hawcase-r 

[0 1 33] fl^ll 3 1 , 13 1*\Cr.Au.T 

&mth z t i. zz xn, mmm 131.1 

3 1tLTCr^S^tlT. Taa>4>&6<Wai 1 3 
1 a±l,ZX.\Z?*i/*i\sf$.%i-&Zblz£<9B®.Zti& 

[0134] *Hife»ffi<7)X t WOl^SSBBft^fc.fc 

*u*. hi 9^im2 6iZ7jk-tmi^imemim 
Bizmhxvyj<)\s7mm®m?t®mmmmt 

hZb tfX'% , JStfcSHfc* ( A R/R ) £ «fc 0 fa± L 
*S (synthetic-ferri-pinned type ) t LtzZ bliZX 

K>. n&maft*m& (Asym^try ) m&mti&b 

(instability ) £>SBi:3r6A*/k?;vf 

7'J-iStta5c7)iamS4h7-y^i|i*[6)^ffiTw 
(jum) blKSAs (X10-M JJBWfcfcftJg 
3*l"0*4fcAK. S£ttJB*>S***££tt Onstab 
ility ) SrtJttDS-a-iit^rU:, flE^r^^BON 

•y f t «e»orii4a]^ mm %> z t a*cs 
[01353 ot, *«Wfcflk&^ty^w7i!aKa 

nrr*. 



(£6))02-163810 (P2002-1 6381 0A) 
(synthetic-ferri-pinned type ) btitl&T 

mt&mmziz. m-m^m^cnmrnm-t 

x, m2nz^tm7mmmbm^tmt. &2<m 
%mm (T) 34, (±) 4 i<o-«t. ^ttifes 

[0 136] i<0«iSR»15 1, 5 2(ifcifc. 02 

4 t^-rm4^sfe»©{cfciti,tiffis:*fi s i teHjEu 
TkmmmmzMmx'th^bthzbtfX' 

[0 1 37] 01 5. 1 61i. *gg&gffi(c*Sft&«ai 
B£h5*?^l«(rf8cTw (jum) fc s 1*167 'J -tt 
ttl?)fi£MA s ( x l 0- 6 ) tiOKfflSrSrfHT'**. 

*n»»fi!ucfiv^T. frie«^»4h5>y^(i*i6rt« 

Tw (um) t, |JiE7U-«ttJB3 6<0S8aiA s (x 
1 0- 6 ) t*\ JSftafflHl 5tC«-^ (Tw, A s ) T 
^fid^^I, (0. 15, 20). ^J, (0. 
1 3. 20) . jAK, (0. 1 , 20) . £L, (0. 
1,9), (0. 13. 5) , AN, (0.1 

5. 3. 5) T'H^/tS®Hrt^litlS£$ixl»^i:* i 
T'#, ClW«H-C*Si:, mz, 0. 1 5jumOT^)S 

jgtt (instability ) *m\ too£^=5rS±tlJ^^5| 

[0138] *nis^®tcfcv^-c . ftneams* f 9 -y 

^(WilWftTw (tfm)t. ltE7U-«ttl3 6<0 
5£MA s ( x 1 0-6 ) bit. 8^0350 1 6 {c#£ ( T 
w, As)t^ti^t^I 2 (0.15,17. 
5) . £J 2 (0. 13, 20) . £K 2 (0. 1. 2 
0) . £L 2 (0. 1 , 9) , £M 2 (0. 13, 

5 ) . jSN 2 ( 0 . 15, 3 . 5 ) TH*flSKfflrtO 

0 . 1 5 At mVXT<m£. h 7 7 ?(S<^7 KfcfcWC . 
S^iaflBOS^'RRffitt (instability ) IZ%> 

««»±Tffj«4rA- h'y^ rxHoJSSSMbxffitffa 

[0139] *SaBB»<0Xtw^7m»K3R^t: J: 
Wf. 01 9^^L02 7t^-t^l=5r^L^7^S(E« 

ZZbtfX't. ms&iW (A R/R) ^ J; OdnJbL- 

t , ifE h 9 -y 7<l sieii^-fbtc^jss-rs c fc mm 
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JliltSTw (urn) tMAs (XI O" 6 ) ti)K ± 
ft (instability ) ifflmZmzitcllZ, m^hy 

••/ ••/ k(c*> wt ij&mtcM^^murr ft z. 

[ 0 1 4 0 ] 3nB, *JMBt*J^Ttt, IMicD&mm 
JBKfcftl>7!/-»ttl5, 14, 3 6CJ3^T, ffltf) 
»I«7 UHMWKfc h 5 

f&l^ftTw Urn) fcKMA s (XI 0-6) t£®mt 

ft 7 U -58141 5 , 14, 36 IC4JV vt . BUfBt8^3£ 
b77?M^Tw Urn) fc, «E7y-«ttl 

coksa s ( x i o- 6 ) tt\ mmmmi 7c#a 

(Tw, As) T^iifc, jftJ, (0. 13, 2 
0) , jSK, (0. 1 , 20 ) . jftL, (0.1, 
9 ) , AM, (0.13.5) TH*il&RHrt<Ofit 
l&£$*lft^fc#T'£, £<0«HT*ftfc. **fc. 0. 

1 3 m ml$T<?M£. Vyv? ■■/ K izti ^X , B£ 
Wtt0Sa*TO?^ (instability ) £«JLo->j* 

[ 0 1 4 1 ] JJWtfHWBOTfcttft*? 'J- 

681415. 14, 3 6t*$^T. ffirEBMUH&h^-y^ 
B*I*I^T w Un)t. H5IS7 y HIttl<OBffi A 
s (XI 0-») *Sftllffilll8£#£ (Tw, A 
s) X^tXdiZ. ,£J 2 (0. 13, 2 0), *K 2 

(0. 1 . 20) , ,£L 2 (0. 1 . 9) . AM 
, (0. 13, 5 ) XMtti&fBBBfiWQ.tzBMZti& 

zttfvz. zcnmmx'hit. mc o. i3^mui 

^TS^tt (instability ) ^(^tMWidWNf ft 

A _ r^«<o«e«fl:x|RflHit:A- 77 

[ 0 1 4 2 ] at. *#^aHIBB*A-y KfcOOTif 
L < Ri»* I. . 0 3 0 14 . *%FmWim&^ v H c7)- 

WkorC**. £^K*WN>-yK<0*?>f*'2 5 1 
(4, 03OtCfcOT^2 3 ST^I^fa^ffiW 
»iTfr|6]O±SE0l|{C|6l< y-r -f V7MX\ ft^2 3 6 
X'7fkt®WhU-<)>7mX'fc&, 1^5^2 5 1 
WT^X^t^(6j-rSffiT<±, 1/-M<0ABSH (X 

r-^ry : u- ;w»<o»±ai) 251 a, 25 

la, 251bi, 17-^-72 5 10, 25 1c 
fcjWBlft3*VO>ft. -f-LTs Z.<T)Xy^y25l<DY 
U-'J >?M<7>®W2 5 1 d £14, fKM37g|52 5 0# 

[0143] i«MT*^IIR««^-y F^B^n 7$ 

2 5 0(4. 113 1 t3*Xf®3 2fcipi1«t<^£S«» 



'VyFT&O, 7.7^^2 5 1(0 M/-'Jy/KI2 

5 1 d±tC, MR'v-y H (Rffl^-y K) hit, 4 V? 
7 T < 7^ -y H ( -y H ) h 2 fc tfflltcffl § at 
»J*3*lT^ft. 

[0 144] iWWWMR^VHhltt, &Kfr*fc& 
77-^^2 5 lOhV- 'J ^W^fc#*3ilfc«tt 
£^fc$r*T«S'-/UK«2 5 3JbK. TfW^-v-yr 
12 5 4#f£(f£>ixT^I>. -ft?, T^-vy7«2 
54±(C(4, 68»a$ll5^l2 4 5tf«l$*VC^ 
ft. ^ 0^^*1^**^12 4 5_h(C(4, J*Pt» 
7-12 5 6 sWMESft., *<r)±),Z}Mv-)V HI 2 5 7 
iWEMc3*vO>ft. <rcD±^-/H^12 5 7t4, 
±CR»t&*ift>r y^f< 7^-y Hh 2«)T»3ri 

fc«ffltSfLTV^ft. :«MR\vKhlll > A-h'r 
aiKOWiltJ: y , K^ffiSiS)**^l2 4 5?»2: 

SHts*. ^ojgrak$rK^iRft c: fc xtmm^m 

Urt^^^lXft ^WT'feft. 
[0145] frlEMR'S y Hh 1 ttfttt^flTV»ft»« 
»CiS!)**^l 2 4 5 (cli, ±a Lfc7tyyN'/P7a« 

a. mmiw^'v h (S£ffl^-y f) ^««-rft«i>a 

^tcOT$>ft. 

[0 146] y/7r-f ^MHh 2(4, TSK 

3712 5 70±t, ^>-y7l2 6 4*«$fl, f 

>fyH2 6 6*^^;$ilTV^&. Md^-f ;H2 6 6 
(4 . m 1 (Olfi^««l 2 6 7 A*j J: IB 2 O^W^l 
267BCH4ilTOft. JB2|ftlStmi2 6 7 B<7)± 
C»«Snfc±ffl53Tl2 6 8tt, ABS®2 5 1b(C 
T, ^<0»fi4B»2 6 8a*T»3Tl2 5 7t:. 88^ 

**»/?G<r)WJi.Zhftxn$\%-£. H3 itjit^3 

2t^-tct-5(C, -?-cO«»2 6 8bSrTSP37l2 5 
7fcS8««k:«NaS*Ta»t^'rv^ft. ±»a 
T12 6 8W_h(=(4, r^S^if*^^ft«ai2 6 

[0 147] WJl^i-ly^f^V Kh2f 
(4, n-f;H2 6 6£l5iim8i!* 5 -^x.^^. 3-f;H2 

6 6 *»J5> 3 71(clSiiKm* ? 4x feftft . * l/C . MS 
•Y 7X'y H h 2(4, -vTGCO&ttX 
VTUzrm 251 1 ±gP3 71 2 6 80>%imfr!>0> 

mm.mzx o . ^- < xvtcznwmmmz 

w&m*tmthi><r>x-abh. 

[oi48] *?mmwmss^v K*«a-r * ta, 

4-^. 03 1 C^attWfWkOT*^-^ HI 2 5 3 
±(cTSP^-v -y 71 2 5 4 SrffM Ufctt. »mffiiJK»* 

*^i 254 zwm-hmixvyAivT-wmmmtt 

«K-fft. fflB7tyyN'^7SfiW^co± 
(C ±SBdf-V"yri2 5 6^LT±^-/l'Hl2 5 
7^)S-tftt, MR\7H (MSJ^-yH) h 1*^ 
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57 1 mm-h 4 TIS3 TJI 2 5 7 <0±C . v 7°M 
2 64£#lftU f«ltJSlS^3^;H266J > 

s$ i nm.mm 2 6 7 At, *im2wtemtmm 2 6 

7B"CH0J:at»*-r*. »2|fii(Wm«2 
67B«>±tC±itt7J|2 6 8ttBAU ±SS3T«2 

»*Vy Ht$*l6. 

[0 14 9] iOTid^SKSaESi^-y Ftt. .BBLfc* 

T*&tf>t\ pffi&tt. flSHttfcftru T^y^Hy-o 

[0 1 503 =5r*5. WRBBR^-y Ktf>*9>f YWtVM 
SttiJiM^f^AvK^flllWi, 03 0-03 

4 yai.if4 yy?"? < 7X y h t»fB-f*£ 

[0 15 1] (ggitffl) xty^!;^SI 
li, 02 nc*-t^2^JiS^«co^fy^"^7 , Sfilua 

zzx\ mmzm&&i§cr>m!fte. 

PtMn 1 1 0/Co 1 5/Ru8/C o 2 5/Cu 2 
4/Co5/N i Fe/Cu 1 5/Ta 1 1 
-?-^-?ii^^)¥o^>-/x H o-A#fflC»JC1-& ) 

[ 0 1 5 2 3 i-T , i^Xt W^TMfWIBKSBR^t 

©a- HaM r^«W«S8DrapaxRWB r t = 2 2 
T • n m 

7'J-«tt«OT3. 6nm 

(zj/n- rxi<o«eraaHifflExjHjpB r t = 1 4 

T • nm 

7U-»ttl«W3. 6nm 

<3>a- HAM 7^1<0«firaBRVKxJR«B r t = 1 4 

T • nm) 

7V-m i mm.2. 5nm 

LX. 0. 15/tra, 0. 22^m, 0. 3;um, 0. 
4*tm, <0t>*>SrfWU HB*fc. ZCDtZ<V7 V -®. 

&acotimxsz$utz-tx. mjizmfeite. z<ot 

SS«IEflyi<0«ff«fl:xppMr • t = 5T ■ nm 

»H^296kA/m 

«8raO«*xlRJfB r t = 5T • nm 

ft <b<9S&aj}J<9 ?•*=>! 0MM z-20 MHz SJgOffi 



fflWBP»fc*ttill*aj*]WKfflTRMI ( a ) 1 . 2 m 
fro* ^ffl±RRffl ( b ) 2 . 0mV£T@ 
->fc«5B£t:«y?7-y7U:. *<0li**, 02 9K* 
•f. 

[0153] .rfTicifttf , 01-01 8fcjjH-«HK 

ems £ h 5 v ? w^itSTw t , m&? y -mm 

T, H 5 y 9 BTwAl < * & { J tfffiEfc 7 f -Kttfl 

coikma s ttr7Xflf-ffflt*# < wntoiffsteth 

HWttCD~®<Oif0MS£fc--RL'O>*. a-Ha'4 7 
QtoWmttthlSM)? U-«tt«<0BSB^«aUiit 

- ham rxmmmtxmmmniiu'y y -mm 
<nm*W}twt!to>\^<i^ztifc®<n%&i l zte. torn 
'hz%mMx-i>m,jii)m&X'Zz.-ijx\ $>t oaas** 

*%t$f&km&W<0m* J $>*%%& (instability 
[0 154] 

<nx vy*iv7*mmmjFt*mtfmmm> 

( 1 ) H 5 7 ?IB1i£Tw£ 0 . 4 mUTtCRfe? 
* £ fcfc J: 0 . 7 U -ttfflf fcttA- ham rxmtpb 

mmmzMiixu&mm^tzfr. n± h y -y ^e* 1 

0. 4/zmJ'3lEVi%&fcJtKl/T\ H5-y^(ifrl6lK 

fcv>x 7 y -Kei^HtneA- ham r^i*»<b«oi^s 
*»*&<«irf*ii:* t i»jts*i*. miz, 7V-m 
ttiiwiai a s srifcrr & ztx\ mBBmtzx o . 
ttm^mmnijmzmitffm^tKzr) . m% 
gunman, m?nzijfo yum) zwm 
9Mk+bztifi'z*hi&>* mmm&m^nmR 

ttiJ)Zft±.t$>ZttfX'ZZ>. Z<DW&. friELfcid 
\zYyy9 KTwtfO . 4 ^ mI3lTKift3£S<l6 Z t X' 
hy-y ^fi*|6|Offitt:J:6A- HaM TXJS^W^ 

m%mmitco®t&®mtf*z%mtti. mmv 

X't T«K*OF3cSC* & i t £ h 5 «y ^ B*«J!£V ^ 

«jW»«* i t < . 7 y -aeitirt catt*^ 
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CDWmti^jEmzZc&T^'fe®. (instability ) 
tts:h>^V9 >\A *£y/4Xm s %£ti> Z k ZWikt 

zztifivst. 

coi5 5] (2) wmsm$LY7>v9mmm 

Tw (jum) fc, tWB7'J-»ttll4*>«SAs (X 
1 0-« ) k£. }35tt0ffl01 (Tw, A s ) T** 

jSA, ~£V, TH**i*«ffll'W>*fcR5S 

tt (instability ) <7)JI0k tzh*)V9>M X 

m*mi-tz>*!m&zim?& z t « . ■*-$:*> 

7t'yA>73!»)g^S^<D^««fcfctt.g> 

H*«»<VRg5ett (instability ) tfJtJirf Soffit* 
Sr®***^* 1 "?**. 7y-$ttJft;:i>ft& 
flHtfc #4 0 0 A/mgSJ3Lkfc:$: 0 . 7 'J -®tt«<D 

S«#<3S»Kfl;a t llHlKU «ltiJ!SSS-|6)±-rSit** 
*>4 £ k SrR&it-f" 6 £ k tfTS & . 

[0156] o) mB8sxmih7v9m%ft-*m 

Tw (Aim) k. UIB7y-«tt«oaSAs (XI 0 
" 6 ) k £ - Sstt0®02 IC#jS ( Tw, As) t^t «t 

dt, ,£a 2 ~/Sv 2 •cB£*il>8Bi*i<9€fci85rtS 
£ k fc J: 0 . 7 y HKtt*l*l fcfi»*T § T^^^tt 
(instability ) <r>WMtt^h)^V9 >\A ^.V J A Xm 

tf^^h^imzmkth z t tfx't h . isiBttc. a 

aja#f&miJSffi»2. 0mV£±£;boTLl£V« 
«#*>*3cJat (instability ) #i|Hllrr**r8fitt*ffi 

mhzktfX'*h. ±tz, 7y-«ttiK*j{t4«» 

A*<4 0 0 A/mS«ja±t* 0 . 7 y HS14J1 O&ffi 
»Btt *HST L . mmB<7>M?*-*!>T-£%.& ( i nstabi 1 
ity ) #ii^*£fcfc|»ik"f*£ -2r. 

(instability ) SrJ: OSSHWtCJWW^* 

ka^ TxmiamiiLtiizmaizsis&^tihz 
btm±T*. mn$tim&m.fttzftix . 

m±-tzzktfx'$z. 

[0 157] (4) S±h5y7(§Tw*^-ftr& 
k - 7 y-aftJIfcffffii- £a-FA4 77Jf^?)ias 



&7 y -att«oaHi<o«iiwsfl:t 4 - k fc&s . * 
jWHTtt, mmn hyy? mummx-trm 7 y - 

kffX-Zh. 

(5) JJEtciO, Bffi<03yhn-/P*BI6ik3&t 

ttmi&xmimi.zm&zktfx'Zz,. 

(6) JJB<9j:3&7ew^7afij£*?£ffi;lJt 

[El] *!6Wfcffi6Aew^7'lSlBB»«* : F 
*>»»ff£ h 9 'x 7 (KfrflNlfiT w ( /1 m ) t , BifIB7 

y-©tt«cr)«gAs (xio- 6 ) k*»r*4«ifflfc 

*t?y7X'hh, 

[02] *l6^fc«&XtwC/l^7'^fJSBl««^ 

y-«tt»<o?KSA s ( x 1 0-6 ) k twcfcthimz 
^.■tyyyx'bh, 

[03] aMMiicfli sxbfyv ^ixwrnmsm 1 ? 

C0mMM^.hy-/^mJJ^ : &Tw (tim) k. f)IB7 
y-OttJf <08SA s ( x 1 0- 6 ) k ?r^S1-4leH^ 

[04] ^Bjftc^sxh'w^ys^®^*^ 

CO^S^h^'y^itB^^ffiTw (w) k, HUIB7 
y-«ttJBOBffiA s ( x 1 0-8 ) k Sr^St^KH^ 
^-t;/7 7T'*>&„ 

[05] *»H i Bt« S 7 tr y y ^W7M»KIK^*^ 

W^ff^h^-y^il^^Tw (urn) t, MB7 
y-S8tt«<0«SA s ( x 1 0-« ) k SrSS£f-S«H£ 
7S-r^57T'*)&. 

[06] **Hjfc:ff ixh-yj <n,7mam5&=? 
<D®Sm±hy-y?mJ}ft-W;Tw ( M m) k, B?fB7 

y-«tt«<oaaiA s ( x 1 o- 6 ) t mfc-r&mmt: 
^tyyyx-hh. 

[07] xmiizmzvyrtji'y'mmmmm? 

<nW5m$ih7 y?miTft-t&Tvr (um) k, frlB7 
'J-BttKOBffiA s ( x 1 0- 6 ) k SriSSt-f £i£B£ 
7nt-7'7 7T'*l>. 

[08] Sxt y;<>u7WMm®.%m? 

<nW%M&.hy y?miTft-t&Tvr (um) t. MIB7 
U-OttltfWBA s ( x 1 O- 6 ) k SriS^-rSKHS: 
^f^97T$)l>. 

[09] *^t«6xty^i/7'aSIIHB«»^ 
<0lSmH4h7'y> , ilB*-[6l^Tw (jum) k. fjlB7 
U-«ttl<0OaA s ( x 1 0-6 ) k Srig^-TSiEHSr 
^■-fyyyX'hh. 

[0io] *^bjic^i» 7 ey^/P7®iW««* 

*<0«^£h9-y?«#rtrtffiTw (jum) k. MfB 
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7 y hwmkoosa s ( x 1 0-6 ) t mitt&m 
[Bin *miz®z>xv>^ii>y'$mmgm 

7 'J -Kttl^iKMA s(xi0" 6 )i £Rjet*«H 
€r^f^7 7T'*l>. 

[012] 5 7 t V' 'M'TlSMBKSi* 

^i^K^ff^h^'y^e^lSl^Tw (xxm) BiflS 
7 D -BHW^BffiA s ( x 1 0-6 ) t *KJEt4«H 
£?jcf/7 7T**> h. 

[013] *»bbc«6 t. ty^^ wmsm 

: f*MSSM&. hy-v ^Wlil-^Tw ( u m ) t , huI5 
7'J-»teJBOfiB£As (xi 0-«) fcfcK5&f4«H 

[014] *%wi,z&hzvyw7mmmBi8M 
7 y-ssttwoissA s ( x i o-o ) t zwtftr&$m 
[015] ^mmzm x t° y/^^isf bsksbr 

^<01»«fl4 b?^ «*m-*i£Tw ( u m ) fc . fflE 
7 U -S&ttJl<0?&MA s (xl0-«)t *R5&t*«H 

*^-r^7 7-c'*>i>. 

[0i6] *ftmzfo&z.v>;w7§mmssm 
Tcomm± hyv? rnnmmr w ( ^ m > t , m e 

7 y-«ttl05OSA s(xi0-')fc fcSJ&filEH 

^*1-/7 7f*l>. 

[017] 7 1 W W7^»K««* 

^B&^h^^ttfrflWrw (Mm) t, HiFlB 
7 y-«ttl<OSSESA s ( x 1 O-e ) t *Wtf£th$m 
ttt?y7X"foh* 

[018] *XtyA;p^l!?|BBK«* 

7>J-«ttJHwOSAs (xi 0-6) k&WiMtlSffl 
ZW<tyy7X*hh. 

[019] w^l/7^9K«Sas 
[02 0] 01 9<07 f w^T^awiasaf^t: 

mh 7 U -ffltttJS 1 4 fc« U 1 9 (Ct5»6 

X 1 - Y¥H£jjH-»rffi0?&4. 

[021] #«BJifc«4 7 hrwNWajIffiSRfD 
S^t^^c0lS2||Jifi^®&fB^*fc^(t]ffiffl!l^<o^ 
* Lfc8ffffi0T'*>3> . 

[02 2] *W&z\%hX\ZV*)Vy'WMWm=l-<?) 

[023] *nmz% ^ymmmm^ 
tz^mmiTfs itzwmmx'bh . 

[02 4] *^tfSI.7t'y^WS?iK^co 



(8 0) )02-163810 (P2002-163810A) 
I 5^S*ffic7)^4SSfi^S:ieiMf*t^|6)fflffl|*^m 

[0253 xmuzmzvy^ymmimTV) 

[02 6] *%mzmAt'>^7'wmmmi-cD 

[ fct§r&<om& twite mmmx'h h . 
i [027] immz\%h7^v*ivywmm^<r> 

! [028] *5KBCffi & 7 f V) WTmWB&tW 

i i8t*^»8safi»**eaasE«5i:o«ifiiiBiBi*»A.a 

[02 9] *fKBfc«S^t , y^;l/7maKSBt«* 

I h y 7(ftfr0nri6Tw ( u m ) t , MIS7 \J 

-IttfsoiliAs (xi o-6) bcomm^t^yy 
?*>!>. 

I [030] WJOifUlSm^ -y K <0-W** Lfc 
[03 1] H3 0(cjSLfc«K«JR^'5'H«««3 
[ [03 2] H3 0K*Lfc?|]Wa«A. v HS3SLfc 

[0333 c!*«07 ^y/^ymmmm^-m^ 
smmfctnftfaM (absb) mfrt>n/zi%£<?imm 

i [0343 033 t^-r 7 1° y> <)u 7mmtiM%^ 

•y Why v?mi>ftt l z&tthftX7>ftZK-tm£7'y 
yx'bh. 

\ [0353 033 \z7$tz h'y^iuymmmm%^ 

7X'bh. 

[03 6 3 7 0-W®mtzW>&tfX'£t:Vm$w? 

mx-hh. 

[03 7 3 7fyM'7U7S?Sll^^ttl^^2:^ 
[0383 7 tr W^flHiHFF WHJ^ftJB** 

-fyyyx'bh. 

[0393 7 ey/N';i-7'a?I)mm«^aSf*t 
K, 10-fflR 

l-Ttai 

1 1. 2-mmm 
3, \2-wmm 

3 A. 1 2A-W10fflje«ttl 
3B, 12B-^Ktt+^l 
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3C, 12C-»2«9B£«ttB 

4, 13-mmmm 

5. 14-7U-»tt* 

7, 1 

9, 16. 9 1-8WK* 
6A, 6B, 6C. 17 
1 7b-±B 

8, 18-Sffil 
B HJB 

SI. S2-ttBfKIMi 
3 0- -TAWI 
3 1-R»«tt« 
3 2-*ltf>Blig«tt* (T) 
3 3-KIM8tt*l8Mi (T) 
34-*2affl£Ktt« (T) 



a- HAM r*Jf 



[01 ] 



30 

25 

p 20 
b 

a 10 
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•10 
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Ki 
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/C. 




I i 








Ai 


Mr" 
Oi- 










0 






3 0 


4 0 






R> S, -rf 


Ui 


Vi 



3 

3 6-7'JHKtW 

4 0-#«ttilHM 

4 l-8S2tf>Bl5aKtt* (±) 
4 2— MttiHIHi (±) 
4 (±) 
4 4-RSUWM 
4 5-fHMi 
4 6-Mtt 

51. 5 2-mmmm 

1 3 0a-'<4 rxTJfil 
1 3 rxi 
1 3 1 a-iflM 
1 3 



[02] 



V 
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30 
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20 
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[05] 



[06] 
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h5^<BTw(ura> 



[07] 



[08] 
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25 
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